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EXECUTIVE SUMMARY 

The Military Department of Indiana contracted Montgomery Watson to perform a limited 

site investigation at the Camp Atterbury Reserve Forces Training Area located in 

Edinburgh, Indiana. The work was performed under Contract No. DAHA90-94-D-0013, 

Delivery Order No. 502. 

The site investigation included soil and groundwater quality assessment and 

characterization. Field activities were conducted at five previously identified areas of 

concem on site. These areas were the Battery Disposal Areas, Impact Area, Wash Rack 

Area, Wastewater Sludge Lagoon Area, and the Old Landfill Area. Activities included 

monitoring weU installation and groundwater sampling to evaluate groundwater flow and 

quality in the Old LandfiU Area, Battery Disposal Area, and Wastewater Sludge Lagoon 

Area. Soil borings were drilled and soil samples collected in the Battery Disposal Area, 

Wastewater Sludge Lagoon Area, and Wash Rack Area. Sediment samples were collected 

at the Impact Area, and soil/sludge samples were collected in the Wastewater Sludge 

Lagoon Area. Samples were analyzed for various constituents, based on the Preliminary 

Assessment and visual inspection of the site. Constituent concentrations from die samples 

were compared to Indiana Department of Environmental Management Voluntary 

Remediation Program Tier II Non-residential Cleanup Criteria, as specified by the Military 

Department of Indiana and agreed upon by the Indiana Department of Environmental 

Management. AU laboratory data for this investigation was validated by qualified 

Montgomery Watson personnel and determined to be valid under specifications detailed in 

the Quality Assurance Program Plan (Montgomery Watson, April 1996). 

No sample taken from any area exhibited concentrations exceeding Tier II Non-residential 

Cleanup Criteria. Shallow groundwater flow at the site is toward the east-southeast. Flow 

velocities are on the order of 1.9E-06 feet per second. Hydraulic conductivities of the 

subsurface formations vary from 0.92 feet per day in the Battery Disposal Area to 20.4 feet 

per day in the eastem portion of Camp Atterbury. 

ES-1 
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It is the recommendation of Montgomery Watson that activities at Camp Atterbury Reserve 1 1 

Forces Training Area proceed directiy into the execution of decision documents for each 

area of concern, as the constituents sampled for in each area were below Tier II Non- H 

residential Cleanup Criteria. 
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1.0 INTRODUCTION 

The Military Department of Indiana (MDI) has contracted Montgomery Watson to perform a site 

investigation (SI) at the Camp Atterbury Reserve Forces Training Area (Camp Atterbury) located 

in Edinburgh, Indiana (Figure 1). This work is being performed under Contract No. DAHA90-94-

D-0013, Delivery Order (DO) No. 502. 

Camp Atterbury is located in south central Indiana, approximately 35 miles south-southeast of 

Indianapolis, Indiana (Figure 1). The property consists of approximately 33,000 acres and lies in 

Bartiiolomew, Brown, and Johnson counties. Montgomery Watson prepared a Field Sampling 

Plan (FSP), a Project Management Plan (PMP), a Health and Safety Plan (HSP), and a Quality 

Assurance Project Plan (QAPjP) for this project. Copies of each plan were reviewed by both MDI 

and the Indiana Department of Environmental Management (IDEM). Correspondence between 

MDI, IDEM, and Montgomery Watson is referenced in Appendix A. The purpose of an SI is to 

further explore potential areas of concem identified in the preliminary environmental assessment 

of Camp Atterbury. Areas of concem were evaluated and specific locations, constituents, and 

sample matrices were selected. This report includes a description of tiie site investigation 

activities, a summary of the findings associated with these activities, and recommendations for 

future site activities. 

Section 2 of this report summarizes the Preliminary Assessment (PA) conducted at Camp 

Atterbury. Section 3 presents site investigation activities conducted by Montgomery Watson. 

Investigative results from these activities are presented in Section 4. Conclusions and 

recommendations are provided in Sections 5 and 6, respectively. 
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2.0 PREVIOUS INVESTIGATIONS 

In 1993, Roy F. Weston, Inc. (Weston) completed a PA for Camp Atterbury. The report 

identified several potential areas of concem at Camp Atterbury. Additionally, due to limited site 

specific hydrogeological information, the report called for a complete hydrogeological 

investigation of the facility, including groundwater velocity and flow direction (Weston, 1993). 

IDEM concurred wiUi this report in a letter to Mr. John Orr of MDI dated July 18, 1995 (see 

Appendix A). IDEM also expressed concem about private municipal wells located south-

soutiieast of Camp Atterbury, and possible impacts to the aquifer serving Uiese wells. However, 

impacts to groundwater were not identified in wells existing near the eastem boundaries of Camp 

Atterbury prior to the site investigation activities. 

As a result of the PA report, Montgomery Watson was tasked with performing environmental site 

investigations in five areas; the Impact Area, Battery Disposal Areas, Wastewater Sludge Lagoon 

Area, Old Landfill Area, and Wash Rack Area. These areas are depicted in Figure 2, and are 

further described in Section 3. 
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3.0 SITE INVESTIGATION ACTIVITIES 

The following section provides a description of the history and current use of Camp Atterbury and 

provides a detail of the sampling activities conducted by Montgomery Watson at the site. 

3.1 HISTORY AND CURRENT USE 

Camp Atterbury covers approximately 33,000 acres in Johnson, Brown, and Bartholomew 

counties in south-central Indiana (United States Army Environmental Hygiene Agency 

[USAEHA], 1981). Camp Atterbury was established in 1942 as a training area for the United 

States Army, and is currenUy used as a site for military training exercises. The property north of 

Hospital Road, now the Atterbury State Fish and Wildlife Area, was part of Camp Atterbury until 

1967. 

Camp Atterbury is used as a weekend and annual training site for the National Guard. It provides 

both housing and training for units as large as a brigade with its normal division and corps-

supporting elements. Several ranges for a variety of weapons, including aircraft bombing, 

artillery, flame throwers, grenades, helicopter gunnery, mortars, machine guns, rifles, and pistols, 

are located at the facility (Weston, 1993). A gunnery range used by the Army National Guard is 

also located at die camp (United States Department of Agriculture Soil Conservation Service 

[USDA SCS], 1990). 

Between 1969 and 1984, Camp Atterbury was operated by the MDI under the National Guard 

Bureau (NGB), and was a subpost of Fort Benjamin Harrison. In October 1984, Camp Atterbury 

became a separate, stand-alone installation under the U.S. Army Forces Command (FORSCOM) 

with die NGB remaining the peacetime Major Command (MACOM) (Weston, 1993). 

Camp Atterbury is located approximately 35 miles south-southeast of Indianapolis, west of U.S. 

31 and Interstate 65, and north of State Route 46 (Figure 1). Although most of the facility is in 

westem Bartholomew County, the westem edge of the facility is in Brown County, and the 

northem portion is in Johnson County. Approximately 45 percent of the Camp Atterbury 



• 
property is forested (primarily west and soutii) and approximately 45 percent supports native H 

grasses and weeds (USDA SCS, 1990). 

I 
Population centers close to Camp Atterbury are generally located to die north, east, or south in 

Johnson and Bartholomew Counties; the rugged terrain in westem Bartholomew County and H 

eastem Brown County has limited access and settlement. Surrounding population centers include 

the Prince's Lake and Cordry Lake areas to die west, Edinburgh to the nordieast, Taylorsville to 

die east, and Columbus to the southeast. 

Land use in Johnson County is increasingly moving away from farming toward more urban uses as 

Indianapolis and its suburbs expand outward (USDA SCS, 1979). Farming is one of the major 

businesses m Bartholomew County; in 1969, 71 percent of the county was farmland according to 

a U.S. Census of Agriculture (USDA SCS, 1992). Because of die generally steep slopes, most of 

Brown County is not suitable for cultivated crops and remains forested. Approximately 50 

percent of Brown County is owned by federal and state governments (USDA SCS, 1990). 
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3.1.1 Climate 

The climate in the vicinity of Camp Atterbury is influenced by its midcontinental setting, which H 

results in cold winters and hot summers. It is located on the edge of the area influenced by the 

Great Lakes. Generally, the weather is variable, changing frequendy with the passage of cool • 

Canadian air masses from the north, and warmer, more humid tropical air masses from the south. 

Based on climatic data collected between 1951 and 1974 at Columbus, Indiana, the average 

winter temperature is 32 degrees Fahrenheit (°F), and the average summer temperature is 75°F. 

The average total annual precipitation is 40.2 inches, of which approximately 57 percent occurs 

during summer mondis (April dirough September). (USDA SCS, 1992,1990,1979) 

3.1.2 Topography 

The land surface at Camp Atterbury ranges from relatively flat in the north to steep hills in the 

south. The nordi and northeast portion is relatively flat widi scattered trees. This portion of 

Camp Atterbury is located in the region denoted as the Scottsburg Lowland. The Scottsburg 

I 
I 
I 
I 
I 
I 
1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Lowland is a nearly level terrain comprising gentiy sloping river terraces and outwash plains, as 

well as the mostiy level bottomland along Sugar Creek and Blue River (USDA SCS, 1979). 

The central and soudiem parts of Camp Atterbury are rugged and generally heavily wooded, with 

deeply incised streams (Indiana Department of Natural Resources [IDNR], Division of Water, 

1966). This portion of Camp Atterbury is located on the Norman Upland. The Norman Upland 

terrain is a severely dissected plain consisting of long, narrow ridges, steep slopes, and narrow 

stream bottoms. The bedrock is generally siltstone, shale, and sandstone of Mississippian age 

(USDA SCS, 1990). 

An ongoing groundwater monitoring program is underway at die New Landfill. The five wells 

are sampled semi-annually and analytical results are reported to IDEM (McWhorter, 1995). 

During the SI, water levels were measured at the five existing wells, as well as the nine newly 

installed wells. 

3.1.3 (ieology 

Camp Atterbury is located near die soudiem extent of the Pleistocene continental ice sheets. As 

the glaciers retreated, masses of material (clay, sdt, sand, and gravel) which had accumulated on 

and in the ice were deposited on the bedrock surface. Glacial meltwaters in Sugar Creek and the 

East Fork of the White River carved broad stream valleys and later filled diem with sand and 

gravel deposits (IDNR, Division of Water, 1966). The northem third of Camp Atterbury is 

underlain by Wisconsinan age glacial deposits. Deposits of lUinoisan age underlie the south-

central portion of the faciUty. To the west and south, unglaciated soils lie atop the local bedrock 

(USDA SCS, 1990). UnconsoUdated deposits range in diickness from 100 to 150 feet (ft) in the 

glaciated, northeastem diird of the facihty, to 0 ft in parts of the unglaciated southwestem 

portions of Camp Atterbury (Indiana Geological Survey [IGS], 1983). 

The bedrock formations underlying Camp Atterbury are layered shale, siltstone, and limestone of 

Mississippian and Devonian age which dip gently to the west. In die central and westem part of 

Camp Atterbury, \he Mississippian age Borden Group shale, siltstones, and fine-grained 

sandstones lie at the surt'ace. The Borden Group ranges in diickness from 0 ft in the nordieast 



WeU records in the vicinity of the installation indicate a general east-soudieast direction of 

groundwater flow (Weston, 1993). Water levels measured at five monitoring wells near the New 

Landfill suggest a more south-soudieast direction of flow. The shallow depth to water in the 

valley fdl aquifer to the east of Camp Atterbury suggests hydraulic connection between the 

groundwater and surface water (Weston, 1993; IDNR, 1976). Recharge to groundwater occurs 

from both the local fluvial system and from direct precipitation. Net monthly precipitation at 

Camp Atterbury was previously estimated to be diree inches (Weston, 1993). Hydraulic 

communication between groundwater in the valley fill and in the underlying bedrock via fractures 

i 
i comer of the faciUty to more dian 200 ft in the Norman Upland to the south and west (IGS, 

1972). In the northeastem portion of the facility, bedrock consists of Devonian and Mississippian 

age New Albany shale which underlies the area now occupied by the East Fork of die White River H 

and some of its tributaries (Sugar Creek and die northem part of die Driftwood River valley) 

(IGS, 1972). The thickness of the New Albany shale is 100 to 110 ft in the Camp Atterbury area. 

Between 40 and 125 ft of Devonian limestone underlies die New Albany shale (IGS, 1972). 

3.1.4 Hydrogeology 

The nature and availability of groundwater is associated with the nature and type of aquifer 

materials present in the area. The Mississippian and Devonian bedrock which underlies Camp 

Atterbury yields only limited quantities of water (IDNR, 1980). The deposits of the Borden 

group, which outcrop across the southwestem two-thirds of the facility, are reportedly some of 

the poorest water-bearing formations in the state. The New Albany Shale and underiying 

Devonian limestone are expected to yield less than 10 gallons per minute (gpm). Many ponds 

have been built in the unglaciated region to supply local residential and agricultural needs. The 

major groundwater sources in the area are in the sand and gravel deposits of the East Fork of the 

White River valley. WeU yields from this aquifer system, which extends from Edinburgh to 

Columbus, commonly exceed 1,000 gpm (IDNR, 1980). Personnel at Camp Atterbury indicate • 

that attempts to instaU fire suppression water wells in the southem portion of the facUity have 

been unsuccessful, and that groundwater was not encountered above approximately 200 ft below • 

ground surface (bgs) (McWhorter, 1995). 
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I The five areas which were investigated during the SI are illustrated on Figure 2. Two of these 

areas (the Impact Area and the Old Landfill) are located within the eastern portion of the facility, 

I 

and joints is likely. Recharge to the bedrock may occur via infiltration through both glacial and 

fluvial overburden (Weston, 1993) 

Potable water for die city of Edinburgh is supplied by Edinburgh UtiUties from four weUs 

producing up to 1,000 gpm from a thick gravel aquifer in die Blue River valley at the north edge 

of town (Weston, 1993; IDNR, 1966). The wells are screened between approximately 100 and 

120 ft bgs (Weston, 1993). The area surrounding Edinburgh is supplied by private wells (PhiUips, 

1995). In 1966, the weU field for Camp Atterbury consisted of nine wells along the west side of 

the Blue River, north of Edinburgh. The wells ranged in depth from 66 to 112 ft bgs and were 

completed in gravel. Capacities of up to 2,000 gpm were obtained (IDNR, 1966). Today, 

Prince's Lakes UtiUties uses these wells to provide water to the population of Camp Atterbury, 

the city of Nineveh, the Prince's Lake Area, and the Cordry/Sweetwater area. Eastem 

Bartholomew UtiUties also supplies water to die eastem half of Bartholomew County and western 

Jennings County with two wells (screened between 115 and 135 ft bgs) widiin two to three nules 

of Camp Atterbury (Weston, 1993). 

3.1.5 Surface Water Hydrology 

In general, surface water at Camp Atterbury flows to the east along numerous smaU drainages and 

streams which are entrenched in the unglaciated sods and bedrock, and in glaciated sods and till. 

The area is drained by streams such as Nineveh Creek, Muddy Branch Creek, Saddle Creek, Lick 

Creek Cadierine Creek, and their tributaries. These streams in turn flow into Sugar Creek and the 

Driftwood River, which joins die Flatrock River in Columbus to form die East Fork of the White 

River (USDA SCS, 1979). The East Fork of the Salt Creek and its ttibutaries drain to the west 

from the southwestem edge of Camp Atterbury. There are also several smaU lakes, both on 

Camp Atterbury property, and just west of the faciUty in Brown County (Cordry Lake and the 

Prince's Lake Area). A stream gauging station is located in Sugar Creek ui Edinburgh, 

downstream from Youngs Creek, and the 22-year average flow is 485 cubic ft per second (IDNR, 

1966). 
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near Wallace Road. Also within the eastem portion of the facility is the New Landfill. During fl 

permitting activities for the New LandfiU, five groundwater monitoring wells (MWOl dirough 

MW05) were installed. W^ 
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Due to access restrictions, no past investigations have been performed within the Impact Area. 

In 1992, a stream survey/shop discharge sampling project was performed at Camp Atterbury by 9 

Alt & Witzig Engineering, Inc. (Alt & Witzig). The sampling event included the collection of 

18 water samples, 10 of which were surface water samples collected from major drainage H 

courses at the point where diey intersect the Camp Atterbury property boundary. These drainage 

3.2 FIELD INVESTIGATIONS 

This section presents the sampling activities at the Old Landfill, Impact Area, Battery Acid 

Disposal Areas, Wash Racks Area, and Wastewater Sludge Lagoon Area. These activities were 

selected on the basis of available limited groundwater flow direction information from Camp 

Atterbury, regional information previously presented in Section 3.1, and available historical 

information regarding site operations obtained from Camp Atterbury personnel. 

Field investigations at Camp Atterbury were conducted at the five previously identified areas. 

Investigations included monitoring well instaUation and sampling, soil borings, soil/sludge 

sampUng, and sediment sampUng to characterize environmental impacts at the site. The 

following sections describe investigation activities performed at the specific areas of concem at 

Camp Atterbury. 

3.2.1 Impact Area 

The Impact Area comprises the central portion of the Camp Atterbury property (Figure 2). The 

Impact Area has been in use since 1942 and is currendy used for both air-to-ground and ground-

to-ground firing (Abel, 1995). In addition, several small-arms firing ranges are located within 

its confines. Routine surface bums of the area are conducted in the spring to control vegetation 

(Abel, 1995). Access to the area is stricdy controlled by the Camp Atterbury Range Facitities 

Management office, and all travel into and out of the area must be coordinated with the range 

management office. 

10 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

courses included streams which emanated from the Impact Area. Samples were analyzed for 

pH, biochemical oxygen demand (BOD), suspended soUds, phosphate, nitrate, oil and grease, 

nitrogen ammonia, total kjeldahl nitrogen, chemical oxygen demand (COD), and benzene. With 

the exception of one sample with an elevated BOD result, "all tested parameters were within 

either an established regulatory threshold or within estabUshed background levels for Indiana 

streams" (Alt & Witzig, 1992a). 

Due to access restrictions, no sampling was conducted within the Impact Area during die stream 

survey/shop discharge sampUng project. Rather, a total of five sediment samples were collected 

from streams exiting the Impact Area. Sampling locations are illustrated in Figure 3. Sediment 

samples (lA-SDl, IA-SD2, IA-SD3, IA-SD4, and IA-SD5) were collected using methods 

detailed in the FSP (Montgomery Watson, April, 1996). Samples were analyzed for metals, 

cyanide, total phosphorous, volatile organic compounds (VOCs), pesticides, polychlorinated 

biphenyls (PCBs), semi-volatile organic compounds (SVOCs), organophosphorous pesticides, 

and chlorinated herbicides. 

3.2.2 Battery Disposal Areas 

A total of three areas have been identified as past disposal locations for battery fluids. Two 

areas are located near Budding 123; a former four ft by four ft pit located northeast of the 

building and a neutralization tank discharge area located just east of die eastemmost corner of 

the building (Figure 2). Camp Atterbury personnel indicate the former four ft by four ft pit was 

used from approximately 1972 to 1976 or 1978 for the disposal of un-neutraUzed acids (Wright, 

1995). Batteries were placed upside down on a wooden pallet in the pit and allowed to drain. 

From approximately 1976 (or 1978) until approximately 1989, battery acids were neutralized in 

an aboveground storage tank located just east of Building 123 (Wright, 1995). Acids were 

placed in the tank and neutralized with soda; the fluids were then discharged to the ground 

adjacent to the tank. 

11 
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The diird disposal area is located immediately adjacent to Building 595 (Figure 2). A battery 

room with a sink is located inside the northern portion of die budding. A drain pipe exits the 

sink and discharges into tiiie subsurface just east of the battery room (Wright, 1995). 

Maintenance personnel indicated that a metal sewer pipe located north of Building 595 has 

required repeated repairs (Wright, 1995). Stained sods were reportedly noted during 

excavations for sewer line repair. Excavations to approximately six ft bgs were required for 

sewer line repairs; all soils were reportedly placed back in the excavation each time repairs were 

complete. There have been no previous investigations of any of the three disposal areas. 

A total of diree soil borings (BA-SBl, BA-SB2, and BA-SB3) were drilled using hollow stem 

auger drilUng techniques. One boring was located at or near the center of the two disposal areas 

at Building 123; a boring was located near the discharge point of the sink at Building 595. 

Boring locations are illustrated in Figure 4. Each boring was advanced to a depth of 20 ft bgs. 

Soil samples were collected for laboratory analysis at 5-foot intervals from die ground surface to 

the total depth of each boring using split-spoon sample techniques detailed in die FSP. Samples 

were analyzed for lead and pH. In order to assess potential impacts to groundwater and to 

characterize hydrogeological conditions, three additional monitoring weUs (MW12, MW13, and 

MW14) were installed in the Battery Disposal Areas. Monitoring weU locations are shown in 

Figure 4. Groundwater samples were analyzed for metals and pH. Soil samples (BA-MW12SS, 

BA-MW13SS, and BA-MW14SS) obtained from the installation of the monitoring weUs were 

also submitted for analysis of lead and pH. Installed wells were slug tested and water levels 

were recorded to characterize hydrogeologic conditions at the site. 

3.2.3 Wastewater Sludge Lagoon Area 

The Wastewater Sludge Lagoon Area lies in the northeastem portion of Camp Atterbury, just 

north of Center Line Road, and east of the Old and New Landfills. The Weston PA Report does 

not note the Wastewater Sludge Lagoon Area as an area of potential concem. Wastewater 

treatinent liquids flow continuously from flocculation taidcs and clarifiers in the privately-owned 

treatment plant to the two wastewater treatment sludge lagoons located on Camp Atterbury 
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property. No analytical data were available for this area; however, the potential existed for 

constituents in the wastewater treatment sludge to leach to soil and groundwater at 

concentrations of concem. No investigations had previously been conducted in diis area. 

The Wastewater Sludge Lagoon Area activities consisted of instalUng three monitoring wells 

(MW9, MWIO, and MWll), sampling die soil and groundwater at these three locations, and 

collecting three soil/sludge samples from the lagoons. Monitoring well installation and sampling 

locations are illustrated in Figure 5. Soil samples (WW-SBMW9, WW-SBMWIO, and WW-

SBMWll) were collected for laboratory analysis from the monitoring well installations both at 

the ground surface and directiy above the water table using split-spoon sample techniques 

detailed in die FSP. Three groundwater samples and three soil/sludge samples (WW-SSl, WW-

SS2, and WW-SS3) were collected and submitted to die analytical laboratory. Sod/sludge and 

sod samples were analyzed for target analyte Ust (TAL) inorganics, organochlorinated (OC) 

pesticides and PCBs, and total phosphorous. Groundwater samples were analyzed for VOCs, 

SVOCs, OC and organophosphorous (OP) pesticides, PCBs, chlorinated herbicides, TAL 

inorganics, and total phosphorous. The laboratory analytical program is detailed in the FSP. 

3.2.4 Old Landfill Area 

The Old Landfill is located in the eastem portion of Camp Atterbury, just west of the New 

Landfill (Figure 3). The Old LandfiU operated from approximately the early 1970s to 1980. 

Historical aerial photographs from 1974 indicate the landfill is active while photographs from 

1983 indicate no activity at the site (McWhorter, 1995). The Old Landfill was created in the 

early 1970s to accommodate construction debris generated during the demolition of the former 

100 Block buildings (Engleking, 1995). The 100 Block buildings, which were located north of 

the curtent boundary of Camp Atterbury on property, are now controlled by die Atterbury Fish 

and Wildlife Area. The 100 Block buildings were constructed of wood and concrete and were 

used as barracks. During demolition of the buildings, material was hauled to die Old LandfiU 

site, placed in a trench, and bumed to reduce the volume. Camp Atterbury personnel famiUar 

with the landfilling activities indicate that small amounts of fuel were used to ignite die debris 

(Engleking, 1995). The landfill is located adjacent to a former incinerator site that was not 

related to landfiUing operations. Indiana State Board of Health Inspection report notes dated 

July 6, 1983 indicate that refuse was present around the former incinerator site (Indiana State 

15 



i n 

CN 

o 

o s 
Q 
CL 

< 
(/I < 
to 

s 
o < 
01 
X 

-^ 
Q 
Q < 
o o 

MW1 1 -Eft- SLUDGE UGOON 

• ^ 

-$• MW9 

WW-SSl 

WW-SS2 
^ 

SLUDGE LAGOON 

- ^ 
WW-SS3 

-5S-MW10 

LEGEND 

• ^ MONITORING WELL 

-^ SOIL/SLUDGE SAMPLE 

NOTES 

1. AREA TOPOGORAPHY IS 
^PICALLY HORIZONTAL TO 
SUBHORIZONTAL 

north 

200 400 

SCALE APPROXIMATE 

MILITARY DEPARTMENT OF INDIANA 
CAMP AHERBURY SITE INVESTIGATION 

EDINBURGH, INDIANA 

WASTEWATHI SLIOQE LAQOON AREA 
SAMPLf«3 LOCATIONS 

HGURE 5 

o MONTGOMERY WATSON 

16 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Board of Health, 1983). Camp Atterbury personnel indicate that some general trash from 

training activities (food packaging, etc.) may have been placed at the Old LandfiU. However, 

trash inappropriately disposed at the Old Landfill by departing training groups was routinely 

removed and transported to the New Landfill. Thus, the amount of general trash disposed in the 

Old Landfill is thought to be minimal (Engleking, 1995). Because the National Guard has 

historically maintained strict accounting and reporting procedures for control of ordnance, it is 

unlikely that any ordnance was inappropriately disposed in the Old LandfiU. There have been no 

previous investigations of the Old LandfiU site. Based on available, limited groundwater flow 

information for the eastem portion of the facility, the Old Landfill is located hydraulically 

upgradient of the New Landfill. Thus, the monitoring well located upgradient of the New 

Landfill (MWOl) provides an indication of groundwater quality in the presumed downgradient 

direction from the Old LandfiU. This weU is included in an ongoing groundwater monitoring 

program for the New Landfill, and to date, no impacts have been identified. The presumed 

general groundwater flow direction in the eastem portion of the facility is south-southeast. In 

order to confirm this flow direction, three additional wells were constructed (MW6 through 

MW8). The locations of the three additional wells are illustrated in Figure 6. 

Monitoring well MW6 is located in die parking lot just west of the Old LandfiU. This location 

provides a data point for groundwater elevation further west than the existing monitoring well 

network. This weU serves as an upgradient well for the Old Landfill. Monitoring well MW7 is 

located on Pleasant Run Road between Mauxferry Road and WaUace Road. If die general south-

southeast groundwater flow direction is confirmed, this well will serve as a downgradient well 

for the Impact Area, and die Old and New Landfills. Analytical results from this well provide 

an indication of groundwater quality upgradient of private water supply wells located along 

Wallace Road. Monitoring well MW8 is located east of Mauxferry Road at its intersection with 

Clark Trail. If the general south-southeast groundwater flow direction is confirmed, this well 

will serve as a downgradient weU for the Impact Area. Analytical results from this well will also 

provide an indication of groundwater quality immediately upgradient of private water supply 

wells located along WaUace Road. 
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During driUing, soil samples were collected from the ground surface to the total depth of each 

boring for lithologic logging purposes. Because these wells were not located in potential source 

areas, no soil samples were submitted for laboratory analysis. The three wells were constructed, 

developed, sampled, and slug tested in accordance with the procedures detaded in the FSP. 

3.2.5 Wash Rack Area 

The PA Report noted stained soils present in wash rack area, but did not provide specific 

locations of staining (Weston, 1993). At die time of the site visit for planning of SI activities, 

staining was not identified in wash rack area. Personnel at Camp Atterbury and MDI indicated 

that the high pressure wash rack located south of 21st Street was the most Idcely location for 

potential concern. Other wash racks located within Camp Atterbury consist primarily of 

concrete pads with regular garden hose spigots and were used for removal of dirt and dust from 

vehicles. The high pressure wash rack has historically been used for cleaning of larger vehicles 

and engines. 

The high pressure wash rack consists of a total of three concrete pads with high pressure water 

supply. The pads drain northeast to a large unlined ditch. Each pad is sloped such that three 

smaller drainage courses are superimposed on the overall drainage slope of each pad. The large 

drainage ditch drains south to a smaU standing water body that contained dense vegetation at the 

time of the site visit (October 1995). Several small earthen mounds were present in the vicinity 

of the wash rack and recent signs of activity by earth moving equipment were visible (i.e., heavy 

equipment tiacks). In 1992, Alt & Witzig performed soil/sediment sampling at maintenance 

areas and widiin drainage ditch systems within the cantonment area of Camp Atterbury (Alt & 

Witzig, 1992b). The investigation included collecting samples at 12 locations using a hand 

auger; one location sampled was widiin the drainage area of the high pressure wash rack. The 

sample consisted of a composite from 6 inches bgs to 4.0 ft bgs. Ait & Witzig (1992b) report 

that the sample contained cadmium at a concentration of 1.58 parts per million (ppm), chromium 

at 11.1 ppm, lead at 68.5 ppm, and total petroleum hydrocarbons (TPH) at 37.1 ppm. No other 

sampling has been performed in the area of the high pressure wash rack. 
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Sou samples (WR-SSl, WR-SS2, WR-SS3, WR-SS4, and WR-SS5) were collected using hand 

auger methods at a total of five locations as iUustrated on Figure 7. Samples were collected at 

die ground surface (0 to 6 inches bgs), and at depdis of 1.0 to 1.5 and 2.0 to 2.5 ft bgs. A total 

of 15 samples were collected and submitted to the analytical laboratory. Initially, only the 

surface sample from each location was analyzed for TPH, gasoline range organics (GRO), and 

diesel range organics (DRO). Upon receipt of analytical data for these initial samples, it was 

determined that additional samples be taken at WR-SS2, WR-SS3, and WR-SS5, and analyzed 

for VOCs and SVOCs. The laboratory analytical program is detailed in the FSP along with hand 

auger sampUng methods. 
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4.0 RESULTS 

4.1 GROUNDWATER SAMPLING RESULTS 

The following sections provide information on groundwater flow and quality in the Battery 

Disposal Areas, Wastewater Sludge Lagoon Area, and Impact Area. Concentrations of the 

groundwater contaminants analyzed for in each area were compared to Tier II Non-residential 

Cleanup Criteria for groundwater as specified in the regulations for the Indiana Voluntary 

Remediation Program (VRP) (IDEM, luly 1996). The use of IDEM VRP Tier II Non

residential Cleanup Criteria was decided upon by MDI and Montgomery Watson and confirmed 

by IDEM at the 2 August 1996 meeting between IDEM, MDI, and Montgomery Watson (see 

Appendix A). The IDEM VRP Tier II Non-residential Cleanup Criteria are provided in 

Appendix B. 

4.1.1 Battery Disposal Areas 

Monitoring wells MW12, MW13, and MW14 were installed in the Battery Disposal Areas. 

WeU constmction data is presented in Appendix C. Appendix D contains weU development data 

sheets. Locations of die monitoring wells are presented in Figure 4. WeUs were installed and 

subsequendy developed and sampled by Montgomery Watson. Groundwater sampling data 

sheets are contained in Appendix E. Samples were analyzed for metals and pH. Analytical 

results are summarized in Table 1. Complete analytical data and analyte lists are provided in 

Appendix F. No groundwater samples contained lead concentrations above the IDEM VRP Tier 

II Non-residential Cleanup Criteria of 0.015 parts per miUion (ppm). No other constituents 

analyzed for were detected in the samples. 

All monitoring wells were slug tested and water levels were taken in order to adequately 

characterize groundwater flow in the area. Slug test results and water level readings are 

summarized in Tables 2 and 3. Based on static water level data, shallow groundwater flow 

direction in this area appears to be to the east. Groundwater flow contours were determined for 

the Battery Disposal Areas and are plotted in Figure 8. Slug testing results showed the mean 

hydraulic conductivity in die formation to be approximately 0.92 ft per day. 
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Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW12-0896 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Metals 
(See Appendix F) 

Sample 
Date 

6/25/96 

EPA 
Method 
Number 

6010, 7060, 
7740,7041, 
7131,7421, 
7470,7841 

Concentration 
(ppm) 

Manganese-0.130 
Odiers Not Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFrSI\ANALTAB.DOC 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 

file://162/0200/DRAFTS/DRFrSI/ANALTAB.DOC


Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW12-DUP-0896 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

to 

Analyte 

Metals 
(See Appendix F) 

Sample 
Date 

6/25/96 

EPA 
Method 
Number 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Manganese- 0.140 
Others Not Detected 

IDEM Tier U Non-
Residendal Cleanup 

Criteria (ppm) 
N/A 

Varies (see Appendix B) 

J.\4162\0200\DRAFTS\DRFTSI\ANALTAB.DOC 

Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 

file://J./4162/0200/DRAFTS/DRFTSI/ANALTAB.DOC


Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW13-0896 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

to 
as 

Analyte 

Metals 
(See Appendix F) 

Sample 
Date 

6/25/96 

EPA 
Method 
Number 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Manganese- 0.076 
Others Not Detected 

IDEM Tier U Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

Varies (see Appendix B) 

J:\4I62\0200\DRAFTS\DRFrSI\ANALTAB.DOC 

Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 

file://J:/4I62/0200/DRAFTS/DRFrSI/ANALTAB.DOC


Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW13-DUP-0896 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

to 

Analyte 

Metals 
(See Appendix F) 

Sample 
Date 

6/25/96 

EPA 
Method 
Number 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Manganese-0.10 
Others Not Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTSI\ANALTAB.DOC 

Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection Uniits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 

file://62/0200/DRAFTS/DRFTSI/ANALTAB.DOC


Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW14-0896 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

to 
00 

Analyte 

Metals 
(See Appendix F) 

Sample 
Date 

6/25/96 

EPA 
Method 
Number 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

None Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFrSI\ANALTAB.DOC 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 

file://162/0200/DRAFTS/DRFrSI/ANALTAB.DOC


Table 1- Analytical Results: Battery Disposal Areas Groundwater Samples, MW14-DUP-0896 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

• o 

o 

Analyte 

Metals 
(See Appendix F) 

Sample 
Date 

6/25/96 

EPA 
Method 
Number 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

None Detected 

IDEM Tier H Non-
Residential Cleanup 

Criteria (ppm) 
Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTSI\ANALTAB.DOC 

Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 

file://162/0200/DRAFTS/DRFTSI/ANALTAB.DOC


Table 2- Battery Acid Areas Slug Test Data 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Screened 
Water level (ft) Depth of Weil (ft) Interval (ft) Formation screened 

Well ID (8/21/96) 
K (ft/day) 

MW12 

MW13 

MW14 

4.62 

19.32 

20.62 

12.00 

32.50 

29.30 

2-12 

22.5-32.5 

19.3-29.3 

silty clay 

silty clay, 6" sand 
seam 

silty clay, C-F saiid 

2.97 

0.147 

1.80 

o 

Geometric Mean Hydraulic Conductivity (K): 0.92 ft/day 

j:\4162\0200Vilgbat.xls 
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Table 3- Battery Acid Areas Water Level Data 

Camp Atterbury Reserve Forces Training Area 
Edinburgh, Indiana 

8/6/96 9/25/96 

Depth to Depth to 
TOC water Groundwater TOG water Groundwater 

Well ID (ft amsl) (ft BTOG) Elevation (ft amsl) (ft amsl) (ft BTOC) Elevation (ft amsl) 

MW12 

MW13 

MW14 

733.15 

712.45 

712.65 

8.88 

31.60 

20.68 

724.27 

680.85 

691.97 

733.15 

712.45 

712.65 

2.84 

3.75 

20.59 

730.31 

708.70 

692.06 

oo 

Notes: 
amsl= above mean sea level 
ags= above ground surface 
BTOC= below top of casing 
TOC= top of casing 

j;4162\0200\wlrbal.xls 

file://162/0200/wlrbal.xls
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Groundwater flow velocity in the region was calculated to be 5.56E-08 ft per second. The water 

table was found at an average depth of 20 ft bgs in a formation comprised mosdy of medium 

dense, silty clay. 

4.1.2 Wastewater Sludge Lagoon Area 

Three monitoring wells (MW9, MWIO, and MWll) were installed in the Wastewater Sludge 

Lagoon Area. Monitoring well locations are shown in Figure 5. Wells were developed and 

sampled according to procedures set forth in the FSP. Well construction data, well development 

data sheets, and groundwater sampUng data sheets are contained in Appendices C, D, and'E, 

respectively. The monitoring wells were sampled for metals, VOCs, SVOCs, chlorinated 

herbicides, OP pesticides, pesticides, PCBs, cyanide, and total phosphorous. Analytical results 

are summarized in Table 4 and complete analytical data and analyte lists are provided in 

Appendix F. No contaminant was found to be present in groundwater at concentrations above 

IDEM VRP Tier II Non-residential Cleanup Criteria in any of the three monitoring wells. 

Slug testing was performed on all three wells in the Wastewater Sludge Lagoon Area and water 

levels were also recorded prior to sampling. Slug test and water level data is presented in Tables 

5 and 6. Data was used in preparing groundwater flow contours for Camp Atterbury. 

Groundwater flow direction and contours are depicted in Figure 9. Groundwater flow direction 

is to die south-southeast, confirming the shallow groundwater flow direction. Mean hydraulic 

conductivity of the formation was assessed from slug test results and determined to be 

approximately 20.4 ft per day. Flow velocity was estimated to be approximately 1.89E-06 ft per 

second. The water table was found at an average depth of six ft bgs in a formation comprised 

mostiy of medium dense, fine to coarse sand. 
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Table 4- Analytical Results: Wastewater Sludge Lagoon Area Groundwater Samples, MW-9 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous 
Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740,7041, 
7131,7421. 
7470, 7841 

Concentration 
(ppm) 

Not Detected 

0.09 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
2.044 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTSI\ANLTAB4A.DOC 

Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 

file://62/0200/DRAFTS/DRFTSI/ANLTAB4A.DOC


Table 4- Analytical Results: Wastewater Sludge Lagoon Area Groundwater Samples, MW-10 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous 
Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Not Detected 

0.85 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

Arsenic- 0.014 
Barium- 0.220 
Nickel- 0.084 
Zinc- 0.016 

Other Not Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
2.044 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 0.050 
Barium-7.154 
Nickel- 2.044 
Zinc- 30.66 

Varies (see Appendix B) 
J:\4162\0200\DRAFTS\DRFTSI\ANLTAB4A.DOC 

Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 4- Analytical Results: Wastewater Sludge Lagoon Area Groundwater Samples, MW-11 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous 
Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740, 7041, 
7131,7421. 
7470.7841 

Concentration 
(ppm) 

Not Detected 

0.18 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

Barium-0.130 
Zinc- 0.029 

Other Not Detected 

IDEM Tier U Non-
Residential Cleanup 

Criteria (ppm) 
2.044 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Barium- 7.154 
Zinc- 30.66 

Varies (see Appendix B) 
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Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 5- Old Landfill, Impact Area, and Wastewater Sludge Lagoon Area Slug Test Data 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Well ID 

MW6 

MW7 

MW8 

MW9 

MW10 

MW11 

Water level (ft) 
(8/21/96) 

1.00 

5.72 

artesian 

6.60 

7.60 

6.19 

Depth of Well (ft) 

20.00 

15.00 

30.00 

15.00 

15.00 

9.00 

Screened 
Interval (ft) 

10-20 

5-15 

20-30 

5-15 

10-15 

4-9 

Formation screened 

silty sand 

coarse-fine sand 

silty clay, gravel 

coarse-fine sand 

coarse-fine sand 

silty clay, coarse-fine sand 

K (ft/day) 

2.45 

7.56 

artesian 

120.42 

52.44 

30.24 

Geometric Mean Hydraulic Conductivity (K): 20.40 ft/day 

j:\4162\0200\slugtst.xls 
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Table 6- Old Landdll, Impact Area, and Wastewater Sludge Lagoon Area Water Level Data 
Camp Atterbury Reserve Forces Traim'ng Area 

Edinburgh, Indiana 

6/29/96 8/6/96 9/25/96 

oo 

Well ID 

MW1 

MW2 

MW3 

MW4 

MW5 

MW6 

MW7 

MW8 

MW9 

MWIO 

MWl l 

Notes: 

TOC 
(ft amsl) 

744.77 

690.47 

700.00 

714.61 

717.67 

708.71 

652.74 

664.66 

650.65 

650.66 

654.31 

Depth to 
water 

(ft BTOC) 

52.70 

8.10 

14.42 

27.46 

27.74 

artesian 

2.32 

artesian 

3.80 

4.18 

4.08 

Groundwater 
Elevation (ft amsl) 

692.07 

682.37 

685.58 

687.15 

690.02 

artesian 

650.42 

artesian 

646.85 

646.48 

650.23 

TOC 
(ft amsl) 

744.77 

690.47 

700.00 

714.61 

717.67 

708.71 

652.74 

664.66 

650.65 

650.66 

654.31 

Depth to 
water 

(ft BTOC) 

50.58 

7.19 

13.75 

26.12 

26.01 

0.50 

5.80 

2.30 ags 

6.49 

6.61 

6.90 

Groundwater 
Elevation (ft amsl) 

694.19 

683.28 

686.25 

688.49 

691.75 

708.21 

646.94 

666.96 

644.16 

644.05 

647.41 

TOC 
(ft amsl) 

744.77 

690.47 

700.00 

714.61 

717.67 

708.71 

652.74 

664.66 

650.65 

650.66 

654.31 

Depth to 
water 

(ft BTOC) 

51.22 

7.4 

14.49 

26.7 

26.56 

1.28 

6.99 

5.50 ags 

7.33 

7.6 

6.29 

Groundwater 
Elevation (ft amsl) 

693.55 

683.07 

685.51 

687.91 

691.20 

707.43 

645.75 

670.16 

643.32 

643.06 

648.02 

amsl= above mean sea level 
ags= above ground surface 
BTOC= below top of casing 
TOC= top of casing 
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• 
4.1.3 Old Landfill Area and Impact Area H 

Three monitoring wells (MW6, MW7, and MW8) were installed around the Old Landfdl and 

Impact Areas in order to characterize groundwater flow and quality in those areas. WeU 

locations are given in Figures 3 and 6. Wells were installed, developed, and sampled in 

accordance with procedures set forth in the FSP. WeU construction data is contained in 

Appendix C. Well development data sheets are in Appendix D. Appendix E contains 

groundwater sampling data sheets. The five existing monitoring wells around the New LandfiU 

were used to aid in characterization of groundwater flow in the region. Additionally, existing 

monitoring weU MWOl was sampled in order to aid in characterization of groundwater quality 

in the area of the new landfUl. 

Sampling results of the wells are contained in Table 7. Samples were analyzed for metals, 

VOCs, SVOCs, PCBs, pesticides, OP pesticides, chlorinated herbicides, total phosphorous, and 

cyanide. No analyte was present in concentrations above IDEM VRP Tier n Non^residential 

Cleanup Criteria in any of the four wells sampled. Analytical data and complete analyte Usts are 

presented in Appendix F. 

Slug tests were performed on the three newly installed wells and water levels were taken on the 

three new wells, as well as the five existing weUs. The water table was found at an average 

depth of 13 ft bgs. Data was combined with data received from the Wastewater Sludge Lagoon 

Area in order to characterize groundwater flow in die region. Groundwater flow contours and 

direction are given in Figure 9. Flow direction is to the soudi-southeast. Mean hydraulic 

conductivity of the aquifer calculated dirough slug tests was determined to be 20.4 ft per day. 

Flow velocity in the aquifer was estimated at 1.89E-06 ft per second. The underlying formation H 

was found to be comprised of medium dense, fine to medium sand. Slug test and water level 

data are presented in Tables 5 and 6. H 

• 
• 
a 

• 
I 
i 
I 
• 
I 
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Table 7- Analytical Results: Old Landfill Area Groundwater Samples, MW-1 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous 
Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Not Detected 

1.0 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

IDEM Tier U Non-
Residential Cleanup 

Criteria (ppm) 
2.044 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 
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Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 



Table 7- Analytical Results: Old Landfill Area Groundwater Samples, MW-6 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous 
Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Not Detected 

Not Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
2.044 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 
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Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 7- Analytical Results: Old Landfill Area Groundwater Samples, MW-7 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous 
Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Not Detected 

0.69 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

Zinc- 0.010 
Others Not Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
2.044 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Zinc- 30.66 
Varies (see Appendix B) 
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Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 

file://J:/4162/0200/DRAFTS/DRFrSI/ANLTAB7C.DOC


^ 

Table 7- Analytical Results: Old Landfill Area Groundwater Samples, MW-8 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous 
Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Not Detected 

0.04 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

Silver-0.011 
Others Not Detected 

IDEM Tier U Non-
Residential Cleanup 

Criteria (ppm) 
2.044 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Silver-0.511 
Varies (see Appendix B) 
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Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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4.2 SOIL SAMPLING RESULTS 

Soil sampling was conducted by means of soil borings (Battery Disposal Areas), hand augering 

(Wash Rack Area), or through monitoring weU installation (Wastewater Sludge Lagoon Area 

and Battery Disposal Areas). Soil boring logs can be found in Appendix G. Concentrations of 

contaminants of concem in the soils sampled were compared to IDEM VRP Tier II Non

residential subsurface soil or surface sod (where appropriate) Cleanup Criteria. Results of die 

soil sampUng are presented below. 

4.2.1 Battery Disposal Areas 

Three sod borings (BA-SBl, BA-SB2, and BA-SB3) were advanced in the Battery Disposal 

Areas. AdditionaUy, sod samples were obtained from the diree monitoring wells (MW12, 

MW13, and MW14) installed in the areas. The locations of the borings and wells are shown in 

Figure 4. Soil boring samples were collected in five foot intervals to a maximum depth of 20 ft. 

Samples collected from the monitoring wells were also collected in five foot intervals to the 

total depth of each weU. The borings were drilled and soils were sampled in accordance with die 

procedures set forth in the FSP. 

Soil samples were analyzed for metals and pH. Results of the sampling are summarized in Table 

8. Analytical data and analyte lists are presented in Appendix F. No soU sample from eitiier the 

wells or borings exhibited concentrations of metals in exceedance of IDEM VRP Tier II Non

residential Cleanup Criteria. 

4.2.2 Wastewater Sludge Lagoon Area 

Soil samples in die Wastewater Sludge Lagoon Area (WW-SBMW9, WW-SBMWlO, and WW-

SBMWll) were coUected during the installation of the three monitoring wells in the area 

(MW9, MWIO, and MWll). Sample locations are shown in Figure 5. Samples were collected 

both at the ground surface and at locations directiy above the water table. Sampling was 

conducted in accordance with procedures set forth in the FSP. 
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Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-SBl 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

0 \ 

Analyte 

pH 

Lead 

Sample 
Date 

6/2895 

6/28/96 

EPA 
Method 
Number 
6010A 

6010A 

Concentration 
(ppm) 

Ground-7.20 
5 feet- 7.20 
10 feet- 7.20 
15 feet-7.20 
20 feet- 7.20 

Ground- 17 
5 feet- 11 
10 feet- 11 
15 feet- 14 
20 feet- 13 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

1000 
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Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-SB2 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

pH 

Lead 

Sample 
Date 

6/2895 

6/28/96 

EPA 
Method 
Number 
6010A 

6010A 

Concentration 
(ppm) 

Ground-7.15 
5 feet- 7.2 

10 feet-7.15 
15 feet-7.15 
20 feet-7.15 

Ground- 29 
5 feet- 13 
10 feet-22 
15 feet-12 

20 feet- 7.2 

IDEM Tier II Non-
Residenti'al Cleanup 

Criteria (ppm) 
N/A 

1000 
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Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-SB3 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

4 i -
OO 

Analyte 

pH 

Lead 

Sample 
Date 

6/2895 

6/28/96 

EPA 
Method 
Number 
6010A 

6010A 

Concentration 
(ppm) 

Ground- 7.23 
Duplicate- 6.83 

5 feet- 7.2 
10 feet- 7.2 
15 feet- 7.2 
20 feet- 7.2 

Ground- 21 
Duplicate-16 

5 feet- 22 
10 feet- 9.4 
15 feet- 9.5 
20 feet- 16 

IDEM Tier U Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

1000 
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Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-MW12SS 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

vo 

Analyte 

pH 

Lead 

Sample 
Date 

6/2895 

6/28/96 

EPA 
Method 
Number 
6010A 

6010A 

Concentration 
(ppm) 

Ground- 7.68 
5 feet- 7.76 
10 feet- 7.65 
15 feet- 8.02 
20 feet- 7.57 
25 feet- 8.42 

Ground-31 
5 feet- 24 

10 feet- 8.3 
15 feet-7.1 
20 feet- 11 
25 feet- 10 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

1000 
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Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-MW13SS 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

O 

Analyte 

pH 

Lead 

Sample 
Date 

6/2895 

6/28/96 

EPA 
Method 
Number 
6010A 

6010A 

Concentration 
(ppm) 

Ground- 7.55 
5 feet- 7.28 
10 feet- 8.03 
15 feet-8.15 
20 feet- 7.96 
25 feet- 7.92 

Ground- 24 
5 feet- 11 
10 feet- 18 
15 feet- 8.3 

15 feet DUP- 11 
20 feet- 8.7 
25 feet- 10 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

1000 
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Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 



Table 8- Analytical Results: Battery Disposal Area Soil Samples, BA-MW14SS 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

U\ 

Analyte 

pH 

Lead 

Sample 
Date 

6/2895 

6/28/96 

EPA 
Method 
Number 
6010A 

6010A 

Concentration 
(ppm) 

Ground- 7.44 
5 feet- 6.47 
10 feet- 6.80 
15 feet-6.78 
20 feet- 7.57 

20 feet DUP- 7.74 
25 feet- 8.07 

Ground- 22 
5 feet-21 
10 feet-21 
15 feet- 22 
20 feet- 10 

20 feet DUP- 19 
25 feet-

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

1000 
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Note: IDEM Tier n Criteria from IDEM Voluntai-y Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomeiy Watson, AprU 1996 
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Soil samples were submitted for laboratory analysis and analyzed for cyanide, total phosphorous, 

pesticides, PCBs, and metals. Analytical results are summarized in Table 9. Analytical data and 

analyte lists are presented in Appendix F. No sod sample from the Wastewater Sludge Lagoon 

Area exhibited contaminants in concentrations above IDEM VRP Tier II Non-residential 

Cleanup Criteria. 

Samples were analyzed for TPH, GRO, and DRO. Initially, only die samples in die first 

interval (0 to 0.5 ft) were analyzed. Samples were analyzed at increasing depdis if TPH 

concentrations were greater than 100 ppm in the sod sample at the first mterval. Sample points 

WR-SS2, WR-SS3, and WR-SS5 exhibited concentrations of TPH above 100 ppm and were 

subsequendy resampled and analyzed for VOCs and SVOCs. No samples exhibited constituents 

above IDEM VRP Tier U Cleanup Criteria for VOCs or SVOCs. The IDEM sets standards only 

for constituents of VOCs and SVOCs under the VRP. No standards are provided, or needed, for 

TPH, GRO, or DRO. Sample results are summarized in Table 10 and analytical data is 

presented in Appendix F. 

4.3 SEDIMENT SAMPLING RESULTS 

Soil sediment samples were obtained from the Impact Area by means of a hand auger. 

Concentrations of contaminants of concem were compared to IDEM VRP Tier II Non

residential Cleanup Criteria for surface soils. Results of the sediment sampling are contained in 

the following section. 

4.3.1 Impact Area 

Five sediment samples (lA-SDl, IA-SD2, IA-SD3, IA-SD4, and IA-SD5) were taken from five 

streams leading out of the Impact Area, as access to the Impact Area was restiricted. Sample 

52 

i 
i 
i 
f 4.2.3 Wash Rack Area 

Hand augering was conducted at five locations (WR-SSl, WR-SS2, WR-SS3, WR-SS4, and 

WR-SS5) in the Wash Rack Area. Sample locations are shown in Figure 7. Samples were H 

collected at 0 to 0.5 ft bgs, 1.0 to 1.5 ft bgs, and 2.0 to 2.5 ft bgs. Samples were collected and 

analyzed in accordance with procedures set forth in the FSP. f 
P 
fll 
I 
f 
I 
f 
f 
I 
I 
I 
I 
I 



Table 9- Analytical Results: Wastewater Sludge Lagoon Area Soil Samples, WW-SBMW9 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

cyi 
LO 

Analyte 

Cyanide 

Total Phosphorous 

Pesticides 

Polychlorinated Biphenyls 

Metals 
(See Appendix F) 

Sample 
Date 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

EPA 
Method 
Number 

335.2 

365.2 

8081 

8081 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Water Table 
Concentration 

(ppm) 
0.07 

None Detected 

None Detected 

None Detected 

Arsenic- 1.6 
Barium-15 

Beryllium- 0.38 
Chromium- 6.0 

Lead- ND 
Nickel- 5.6 

Vanadium- 6.6 
Zinc-6 

Others Not Detected 

Ground 
Concentration 

(ppm) 
None Detected 

11 

None Detected 

None Detected 

Arsenic- 4.3 
Barium-71 

Bei^Uium- 0.45 
Chromium- 13 

Lead- 16 
Nickel- 14 

Vanadium- 20 
Zinc- 47 

Others Not Detected 

IDEM Tier H Non-Residential 
Cleanup Criteria (ppm) 

1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium- 10,000 
Beryllium- 118.6 

Chromium- 10,000 
Lead- 1,000 

Nickel-10,000 
Vanadium- 10,000 

Zinc- 10,000 
Varies (see Appendix B) 

J:\4I62\0200\DRAFTS\DRFTSI\ANLTAB9A.DOC 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 9- Analytical Results: Wastewater Sludge Lagoon Area Soil Samples, WW-SBMWIO 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Lfi 
4^ 

Analyte 

Cyanide 

Total Phosphorous 

Pesticides 

Polychlorinated Biphenyls 

Metals 
(See Appendix F) 

Sample 
Date 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

EPA 
Method 
Number 

335.2 

365.2 

8081 

8081 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Water Table 
Concentration 

(ppm) 
None Detected 

None Detected 

None Detected 

None Detected 

Arsenic- 4.3 
Barium- 140 

BerylUum- 0.82 
Chromium-18 

Lead-17 
Nickel-19 

Vanadium- 36 
Zinc- 76 

Others Not Detected 

Ground Concentration 
(ppm) 

0.42 

99 

None Detected 

None Detected 

Arsenic- 5.9 
Barium-140 

BeryUium- 0.77 
Chromium- 17 

Lead-19 
Nickel- 20 

Vanadium- 28 
Zinc- 72 

Others Not Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium- 10,000 
Beryllium- 118.6 

Chromium- 10,000 
Lead- 1,000 

Nickel- 10,000 
Vanadium- 10,000 

Zinc- 10,000 
Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTSI\ANLTAB9B.DOC 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 9- Analytical Results: Wastewater Sludge Lagoon Area Soil Samples, WW-SBMWll 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

L/l 

Analyte 

Cyanide 

Total Phosphorous 

Pesticides 

Polychlorinated Biphenyls 

Metals 
(See Appendix F) 

Sample 
Date 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

EPA 
Method 
Number 

335.2 

365.2 

8081 

8081 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Water Table 
Concentration 

(ppm) 
None Detected 

None Detected 

None Detected 

None Detected 

Arsenic- 5.7 
Barium- 59 

BerylUum- 0.64 
Chromium- 12 

Lead- 16 
Nickel-14 
Silver- 0.90 

Vanadium-21 
Zinc- 63 

Others Not Detected 

Ground 
Concentration 

(ppm) 
0.24 

230 

None Detected 

None Detected 

Arsenic- 3.6 
Barium- 110 

Beryllium- 0.79 
Chromium- 16 

Lead- 22 
Nickel- 15 
Silver- ND 

Vanadium- 25 
Zinc- 55 

Others Not Detected 

IDEM Tier II Non-Residential 
Cleanup Criteria (ppm) 

1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium-10,000 
BerylUum- 118.6 

Chromium- 10,000 
Lead- 1,000 

Nickel- 10,000 
Silver- 7,300 

Vanadium- 10,000 
Zinc- 10,000 

Varies (see Appendix B) 
J:\4162\0200\DRAFTS\DRFTSI\ANLTAB9C.DOC 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Nol/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 9- Analytical Results: Wastewater Sludge Lagoon Area Soil Samples, WW-SBMWll-DUP 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

as 

Analyte 

Cyanide 

Total Phosphorous 

Pesticides 

Polychlorinated Biphenyls 

Metals 
(See Appendix F) 

Sample 
Date 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

EPA 
Method 
Number 

335.2 

365.2 

8081 

8081 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

None Detected 

48 

None Detected 

None Detected 

Arsenic- 2.5 
Barium- 78 

BerylUum- 0.55 
Chromium- 12 

Lead- 20 
Nickel-11 
Silver- ND 

Vanadium-18 
Zinc- 47 

Others Not Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium- 10,000 
BerylUum- 118.6 

Chromium- 10,000 
Lead- 1,000 

Nickel- 10,000 
Stiver- 7,300 

Vanadium- 10,000 
Zinc-10,000 

Varies (see Appendix B) 
J:\4162\0200\DRAFTS\DRFrSI\ANLTAB9D.DOC 

Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 10- Analytical Results: Wash Rack Area Soil Samples, WR-SSl 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Total Petroleum 
Hydrocarbons 

Gasoline Range Organics 

Diesel Range Organics 

Semi- Volatile Organic 
Compounds 

Volatile Organic Compunds 

Sample 
Date 

6/26/96 

6/26/96 

6/26/96 

Not 
Sampled 

Not 
Sampled 

EPA 
Method 
Number 

418.1 

WISC.GRO 

WISC.DRO 

8270 

8260 

Concentration 
(ppm) 

0 to 0.5 feet: 97 
Duplicate: 83 

None Detected 

None Detected 

Not Sampled 

Not Sampled 

IDEM Tier H Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

N/A 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFrSI\ANTAB10A.DOC 

Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in die Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 10- Analytical Results: Wash Rack Area Soil Samples, WR-SS2 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Lfl 
OO 

Analyte 

Total Petroleum 
Hydrocarbons 

Gasoline Range Organics 

Diesel Range Organics 

Semi- Volatile Organic 
Compounds 

Volatile Organic Compunds 

Sample 
Date 

6/26/96 

6/26/96 

6/26/96 

8/20/96 

8/20/96 

EPA 
Method 
Number 

418.1 

WISC.GRO 

WISC.DRO 

8270 

8260 

Concentration 
(ppm) 

0 to 0.5 feet: 19,000 
1.0 to 1.5 feet: 100 

None Detected 

0 to 0.5 feet: 230 

0 to 0.5 feet: 
bis-2(ediylhexyl) 
phdialate: 0.66 

Others Not Detected 

0 to 0.5 feet: 
None Detected 

IDEM Tier H Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

N/A 

N/A 

bis-2(ediylhexyl) phthalate: 
4,142 

Varies (see Appendix B) 

Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTSI\ANTAB lOB.DOC 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 10- Analytical Results: Wash Rack Area Soil Samples, WR-SS3 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Total Petroleum 
Hydrocarbons 

Gasoline Range Organics 

Diesel Range Organics 

Semi- Volatile Organic 
Compounds 

Volatile Organic Compunds 

Sample 
Date 

6/26/96 

6/26/96 

6/26/96 

8/20/96 

8/20/96 

EPA 
Method 
Number 

418.1 

WISC.GRO 

WISC.DRO 

8270 

8260 

Concentration 
(ppm) 

0 to 0.5 feet: 200 
1.0-1.5 feet: 150 

2.0 to 2.5 feet: 14 

None Detected 

None Detected 

None Detected 

None Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

N/A 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTSI\ANTAB10C.DOC 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 10- Analytical Results: Wash Rack Area Soil Samples, WR-SS4 
Camp Atterbury Reserve Forces Traim'ng Area 

Edinburgh, Indiana 

Analyte 

Total Petroleum 
Hydrocarbons 

Gasoline Range Organics 

Diesel Range Organics 

Semi- Volatile Organic 
Compounds 

Volatile Organic Compunds 

Sample 
Date 

6/26/96 

6/26/96 

6/26/96 

Not 
Sampled 

Not 
Sampled 

EPA 
Method 
Number 

418.1 

WISC.GRO 

WISC.DRO 

8270 

8260 

Concentration 
(ppm) 

0 to 0.5 feet: 35 

None Detected 

0 to 0.5 feet: 5.3 

Not Sampled 

Not Sampled 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

N/A 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTS1\ANTAB10D.DOC 

Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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Table 10- Analytical Results: Wash Rack Area Soil Samples, WR-SS5 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Total Petroleum 
Hydrocarbons 

Gasoline Range Organics 

Diesel Range Organics 

Semi- Volatile Organic 
Compounds 

Volatile Organic Compunds 

Sample 
Date 

6/26/96 

6/26/96 

6/26/96 

8/20/96 

8/20/96 

EPA 
Method 
Number 

418.1 

WISC.GRO 

WISC.DRO 

8270 

8260 

Concentration 
(ppm) 

0 to 0.5 feet: 110 
1.0-1.5 feet: 180 
2.0-2.5 feet: 160 
None Detected 

None Detected 

None Detected 

None Detected 

IDEM Tier U Non-
Residential Cleanup 

Criteria (ppm) 
N/A 

N/A 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTSI\ANTAB lOE.DOC 

Note: IDEM Tier fl Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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locations are shown in Figure 3. Samples were collected and analyzed in accordance witii H 

procedures set forth in die FSP. 

• 
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I 
Samples were analyzed for cyanide, total phosphorous, VOCs, pesticides, PCBs, SVOCs, 

OP pesticides, chlorinated herbicides, and metals. No sample point contained contaminants in H 

concentrations above IDEM VRP Tier II Non-residential Cleanup Criteria. Analytical results 

are summarized in Table 12. Analytical data and analyte lists are presented in Appendix F. 11 

Sediment samples from the five sU-eams were analyzed for cyanide, total phosphorous, VOCs, 

pesticides, SVOCs, OP pesticides, chlorinated herbicides, and metals. Sample results are 

summarized in Table 11. No analyte was detected in concentrations exceeding IDEM VRP Tier 

II Non-residential Cleanup Criteria. Analytical data and analyte lists are presented in 

Appendix F. 

4.4 SOIL/SLUDGE SAMPLING RESULTS 

Soil/sludge samples were obtained from the Wastewater Sludge Lagoon Area by means of a 

hand auger. Sample concentrations for contaminants of concem were compared to IDEM VRP 

Tier II Non-residential Cleanup Criteria for surface sods. Results of the sampling are presented 

in the following section. 

4.4.1 Wastewater Sludge Lagoon Area 

Three soil/sludge samples (WW-SSl, WW-SS2, and WW-SS3) were collected by hand auger 

from the Wastewater Sludge Lagoon Area. Locations of the samples are shown in Figure 5. 

The samples were collected in accordance with procedures set forth in the FSP. 

4.5 DATA VALIDATION 

Laboratory analysis for diis site investigation was performed by Trace Analytical Laboratories of 

Muskegon, Michigan. Laboratory data was validated by qualified Montgomery Watson 

personnel according to procedures set forth in the QAPjP. It was determined that all laboratory 

data received for this SI was valid under the specifications of the QAPjP, IDEM regulations, and 

the scope of this project. A complete laboratory data validation report is given in Appendix H. 
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Table 11- Analytical Results: Impact Area Sediment Samples, IA-SDl-000 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous 
Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Not Detected 

210 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

Arsenic- 0.55 
Barium- 9.5 

Chromium- 3.4 
Lead- 4.7 

Nickel- 3.4 
Vanadium-7.1 

Zinc-13 
Others Not Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium- 10,000 

Chromium- 10,000 
Lead- 1,000 

Nickel-10,000 
Vanadium- 10,000 

Zinc-10,000 
Varies (see Appendix B) 

Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 



Table 11- Analytical Results: Impact Area Sediment Samples, IA-SDl-000-DUP 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous 
Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Not Detected 

100 

None Detected 

None Detected 

None Detected 

bis(2- ediylhexyOphdialate- .460 
Others Not Detected 

None Detected 

None Detected 

Arsenic- 0.68 
Barium- 5.5 

Chromium-3.1 
Lead- 2.8 

Nickel- 2.7 
Vanadium- 4.4 

Zinc- 8.6 
Odiers Not Detected 

IDEM Tier II Non-Residential 
Cleanup Criteria (ppm) 

1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

bis(2- ethylhexyl)phthalate- 4142.86 
Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic-612 
Barium- 10,000 

Chromium-10,000 
Lead- 1,000 

Nickel- 10,000 
Vanadium- 10,000 

Zinc- 10,000 
Varies (see Appendix B) 

Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 



Table 11- Analytical Results: Impact Area Sedimenti Samples, IA-SD2-000 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous 
Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Not Detected 

28 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

Arsenic- 2.4 
Barium- 9.7 

Chromium- 12 
Lead- 3.2 

Nickel- 8.7 
Vanadium- 8.1 

Zinc-.13 
Others Not Detected 

IDEM Tier II Non-Residential 
Cleanup Criteria (ppm) 

1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium- 10,000 

Chromium- 10,000 
Lead- 1,000 

Nickel- 10,000 
Vanadium- 10,000 

Zinc- 10,000 
Varies (see Appendix B) 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 



Table 11- Analytical Results: Impact Area Sediment Samples, IA-SD3-000 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volah'le Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

Not Detected 

64 

None Detected 

None Detected 

None Detected 

bis(2-ediylhexyl)phtalate- .49 
Others Not Detected 

None Detected 

None Detected 

Arsenic- 3.9 
Barium-120 

BerylUum- 0.35 
Chromium- 6.5 

Lead- 8.7 
Nickel- 9.2 

Vanadium-15 
Zinc- 33 

Others Not Detected 

IDEM Tier II Non-Residential 
Cleanup Criteria (ppm) 

1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

bis(2-ethylhexyl)phtalate- 4142.86 
Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium- 10,000 
BerylUum- 13.49 

Chromium- 10,000 
Lead- 1,000 

Nickel- 10,000 
Vanadium- 10,000 

Zinc- 10,000 
Varies (see Appendix B) | 

Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Delected- Concentrations of IDEM regulated analytes below preset detection limits specified in the (juaiity Assurance 

A-ojdHftn (QilJP).aili.!^('Qb wJBI A H P 9 ( 



Table 11- Analytical Results: Sediment Samples, Impact Area, IA-SD4-000 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740,7041, 
7131,7421, 
7470,7841 

Concentration 
(ppm) 

Not Detected 

22 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

Arsenic- 2.2 
Barium- 23 

Beryllium- 0.27 
Chromium- 6.5 

Lead- 7.2 
Nickel- 4.7 

Vanadium- 9.4 
ZinCr 13 

Others Not Detected 

IDEM Tier II Non-Residential 
Cleanup Criteria (ppm) 

1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium- 10,000 
BerylUum-13.49 

Chromium- 10,000 
Lead- 1,000 

Nickel- 10,000 
Vanadium- 10,000 

Zinc- 10,000 
Varies (see Appendix B) 

Note: IDEM Tier 11 Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 



Table 11- Analytical Results: Impact Area Sediment Samples, IA-SD5-000 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Volatile Organic Compounds 

Pesticides 

Polychlorinated Biphenyls 

Semi-Volatile Organic 
Compounds 

Organophosphorous Pesticides 

Chlorinated Herbicides 

Metals 
(See Appendix F) 

Sample 
Date 

8/20/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

6/25/96 

EPA 
Method 
Number 

335.2 

365.2 

8260 

8081 

8081 

8270 

8140 

8150 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

0.05 

150 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

Arsenic- 2.9 
Barium-66 

Beryllium- 0.49 
Chromium-12 

Lead-12 
Nickel-10 

Vanadium- 24 
Zinc- 38 

Others Not Detected 

IDEM Tier II Non-Residential 
Cleanup Criteria (ppm) 

1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic-612 
Barium-10,000 
BerylUum- 13.49 

Chromium- 10,000 
Lead- 1,000 

Nickel- 10,000 
Vanadium- 10,000 

Zinc-10,000 
Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTSMNALTABX)OC 

Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 

ilojlMin OTkjP),«litg((ab w lB , AiBp9^M 



Table 12- Analytical Results: Wastewater Sludge Lijgoon Area Soil/Sludge Samples, WW-SSl 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

OS 
VO 

Analyte 

Cyanide 

Total Phosphorous 

Pesticides 

Polychlorinated Biphenyls 

Metals 
(See Appendix F) 

Sample 
Date 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

EPA 
Method 
Number 

335.2 

365.2 

8081 

8081 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

None Detected 

790 

None Detected 

None Detected 

Arsenic- 2.9 
Barium- 250 

Beryllium- 0.49 
Chromium-21 

Lead- 62 
Nickel-15 

Selenium-1.0 
Vanadium-16 

Zinc- 400 
Others Not Detected 

IDEM Tier H Non-
Residential Cleanup 

Criteria (ppm) 
1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium- 10,000 
BeryUium- 118.6 

Chromium- 10,000 
Lead- 1,000 

Nickel- 10,000 
Selenium- 7,300 

Vanadium- 10,000 
Zinc- 10,000 

Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFrSMNTAB12A.DOC 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 

file://J:/4162/0200/DRAFTS/DRFrSMNTAB12A.DOC


Table 12- Analytical Results: Wastewater Sludge Lagoon Area Soil/Sludge Samples, WW-SS2 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

o 

Analyte 

Cyanide 

Total Phosphorous 

Pesticides 

Polychlorinated Biphenyls 

Metals 
(See Appendix F) 

Sample 
Date 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

EPA 
Method 
Number 

335.2 

365.2 

8081 

8081 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

None Detected 

280 

None Detected 

None Detected 

Arsenic- 3.3 
Barium-100 

BeryUium- 0.58 
Chromium- 15 

Lead- 20 
Nickel- 14 

Vanadium- 22 
Zinc-79 

Others Not Detected 

IDEM Tier II Non-
Residential Cleanup 

Criteria (ppm) 
1000 

N/A 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium- 10,000 
BerylUum- 118.6 

Chromium- 10,000 
Lead-1,000 

Nickel- 10,000 
Vanadium- 10,000 

Zinc-10,000 
Varies (see Appendix B) 

}:\4162\0200\DRAFTS\DRFTSI\ANTAB 12B.DOC 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 



Table 12- Analytical Results: Wastewater Sludge Lagoon Area Soil/SIudge Samples, WW-SS3 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

Analyte 

Cyanide 

Total Phosphorous 

Pesticides 

Polychlorinated Biphenyls 

Metals 
(See Appendix F) 

Sample 
Date 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

EPA 
Method 
Number 

335.2 

365.2 

8081 

8081 

6010, 7060, 
7740, 7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

0.36 

8,900 

4,4'-DDE: 0.057 
4,4'-DDD: 0.027 
4,4'-DDT: 0.200 

Others Not Detected 

None Detected 

Arsenic- 3.6 
Barium-110 

Beryllium- 0.79 
Chromium-16 

Lead- 22 
Nickel-15 

Vanadium- 25 
Zinc- 55 

Others Not Detected 

IDEM Tier 11 Non-
Residential Cleanup 

Criteria (ppm) 
1000 

N/A 

4,4'-DDE: 80.49 
4,4'-DDD: 48.34 
4,4'-DDT: 141.83 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium-10,000 

BerylUum- 118.6 
Chromium- 10,000 

Lead- 1,000 
Nickel- 10,000 

Vanadium- 10,000 
Zinc-10,000 

Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTS1\ANTAB12C.DOC 

Note: IDEM Tier II Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not AppUcable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the Quality Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 

file://J:/4162/0200/DRAFTS/DRFTS1/ANTAB12C.DOC


Table 12- Analytical Results: Wastewater Sludge Lagoon Area Soil/Sludge Samples, WW-SS3-DUP 
Camp Atterbury Reserve Forces Training Area 

Edinburgh, Indiana 

- J 
to 

Analyte 

Cyanide 

Total Phosphorous 

Pesticides 

Polychlorinated Biphenyls 

Metals 
(See Appendix F) 

Sample 
Date 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

6/28/96 

EPA 
Method 
Number 

335.2 

365.2 

8081 

8081 

6010, 7060, 
7740,7041, 
7131,7421, 
7470, 7841 

Concentration 
(ppm) 

None Detected 

8,900 

4,4'-DDE: 0.057 
4,4'-DDD: 0.027 
4,4'-DDT: 0.200 

Others Not Detected 

None Detected 

Arsenic- 3.6 
Barium-110 

BerylUum- 0.79 
Chromium-16 

Lead- 22 
Nickel-15 

Vanadium- 25 
Zinc- 55 

Others Not Detected 

IDEM Tier U Non-
Residential Cleanup 

Criteria (ppm) 
1000 

N/A 

4,4'-DDE: 80.49 
4,4'-DDD: 48.34 
4,4'-DDT: 141.83 

Varies (see Appendix B) 

Varies (see Appendix B) 

Arsenic- 612 
Barium-10,000 
Beryllium- 118.6 

Chromium- 10,000 
Lead- 1,000 

Nickel-10,000 
Vanadium- 10,000 

Zinc- 10,000 
Varies (see Appendix B) 

J:\4162\0200\DRAFTS\DRFTSI\ANTAB 12C.D0C 

Note: IDEM Tier n Criteria from IDEM Voluntary Remediation Program Resource Guide, July 1996. 
N/A- Not Applicable 
Not/None Detected- Concentrations of IDEM regulated analytes below preset detection limits specified in the QuaUty Assurance 
Project Plan (QAPjP), Montgomery Watson, April 1996 
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5.0 CONCLUSIONS 

5.1 IMPACT AREA 

In order to characterize possible contamination migrating from die Impact Area, five sediment 

samples were collected from five separate streams leaving the area. No sample showed impact 

above IDEM VRP Tier II Non-residential Cleanup Criteria. Groundwater in tiie area was 

assessed by monitoring wells MW7 and MW8. Samples from die wells showed no adverse 

impact to groundwater, and confirmed die prevailing groundwater flow direction to be towards 

the southeast. The mean hydraulic conductivity assessed through slug testing of die weUs was 

determined to be 20.4 ft per day. 

5.2 BATTERY DISPOSAL AREAS 

Groundwater samples were obtained from monitoring wells MW12, MW13, and MW14 in die 

Battery Disposal Areas. Additionally, soil samples were obtained from borings in the areas and 

from samples collected during monitoring weU installation. No samples were determined to be 

impacted above IDEM VRP Tier II Non-residential Cleanup Criteria. The groundwater in the 

areas was determined to lie in a separate formation from the odier investigated portions of Camp 

Atterbury, based on soils characterization and slug testing. Prevailing groundwater flow 

direction in the region was determined to be to the east. The mean hydraulic conductivity was 

determined to be 0.92 ft per day. 

5.3 WASTEWATER SLUDGE LAGOON AREA 

Groundwater samples were collected from the Wastewater Sludge Lagoon Area from monitoring 

wells MW9, MWIO, and MWll. Sod samples were collected from the installed monitoring 

weUs, and soil/sludge samples were collected from the two wastewater lagoons. No sample 

contained contaminants above IDEM VRP Tier II Non-residential Cleanup Criteria. PrevaiUng 

groundwater flow direction in the area was determined to be to the east-southeast, and hydraulic 

conductivity of the aquifer was estimated as 20.4 ft per day, as previously discussed. 

73 



5.4 OLD LANDFILL AREA 

Groundwater quality was assessed in areas around die Old Landfill Area through sampUng of 

monitoring weUs MWOl, MW6, and MW7. No samples from these weUs exhibited 

concentrations greater than IDEM VRP Tier 11 Non-residential Cleanup Criteria. Prevailing 

groundwater flow direction was determined to be to the east-soutiieast, and hydraulic 

conductivity of the aquifer was estimated at 20.4 ft per day. 

I 
I 
I 
I 
I 
I 

5.5 WASH RACK AREA 

Soil samples were taken in the Wash Rack Area from five borings. Samples were submitted for 

laboratory analysis, and no sample exhibited contamination in concentrations greater than ^ 

IDEM VRP Tier n Non-residential Cleanup Criteria. i ^ 
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6.0 RECOMMENDATIONS 

This SI has determined diat constituents for which soil, groundwater, and sediments were 

analyzed are below IDEM VRP Tier II Non-residential Cleanup Criteria at die five potential 

areas of concem at Camp Atterbury. It is die recommendation of Montgomery Watson that 

activities from this SI proceed directiy into the execution of decision documents for each area of 

concern, which state that based on die results of this investigation (i.e.- contaminants were not 

detected and/or contaminant levels are below IDEM VRP Tier II Non-residential Cleanup 

Standards), no further action is required. 

J:\4162\0200\DRAFTS\DRFTSI\SI.DOC 
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INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
We make Indiana a cleaner, healthier place to live 

Euan Bayh, 100 North Senale Avenue 
Governor P.O. Box 6015 
, . , ri Indi:inaDolis, Indiana 46206-6015 
KathyProsser Tolep.Scne 317-232-8603 
Commissioner Environmental Helpline 1-800-451-6027 

July 18, 1995 
Mr. John W. Orr 
Attn: MDI-FMO-SES 
2002 South Hoh Road 
Indianapolis, Indiana 46241-4839 

Dear Mr. Orr: 
Re: Review of Preliminary Assessment, Atterbury 
Reserve Forces Training Area 

Staff of the Indiana Department of Environmental Management have reviewed the 
PreUminary Assessment for the Atterbury Reserve Forces Training Area (dated September 1993). 
The review was completed under the Defense Environmental Restoration Program. 

The PreUminary Assessment is essentially reasonable and appropriate for the type of work 
that was contracted. As expected in a PreUminary Assessment, the recommendations outUned in 
the report lack specific methods and procedures on how to accompUsh the recommended plan of 
action. Formulation of specific work plans are needed prior to initiation ofthe recommended site 
work. IDEM staff have the following comments. 

Section 2.1: 
As a minor point, the report contains several inconsistencies regarding site location. The 
boundaries ofthe site do not match between the Property Location Map (Figure 2-1) and the 
ARFTA- Installation Map (Figure 2-2). Also, on page 2-1, the highways that are described as 
bounding the site do not do so. In some cases, these highways are actually miles form the site 
boundary. U. S. Highway 31 is to the east ofthe site, not U. S. Highway 1. Corrections should be 
made in future submittals. 

Section.s 4.2 and 4.3: 
If armor piercing projectiles or anti-tank shells containing depleted uranium were used in the 
impact area or air-to-ground impact range, the Army should address this issue. 

Section 4.8: 
W?..sie oil USTs rr.uG't oe Cicsed in accordance with applicable regulations and IDEM giiidsnce. 

/ 

An Equal Opportunity Employer 
Printed on Recycled Paper 



Page 2 
July 19, 1995 
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Y ^ 

or where other significant hydrocarbon releases (fuel spills) have occurred. SampUng of roads 
should include PCB screening 

I 
I 
I Section 5.5; 

The recommended comprehensive hydrogeological study should be conducted before any 
monitoring wells are instaUed in the vicinity of either the Old LandfiU or New Landfill. The 
seriousness ofthe threat to the shaUow private wells located along WaUace Road cannot be H 
determined fi^om the information provided in the report. Thus, the locations of recommended 
monitoring wells along Wallace Road is dependent upon the findings ofthe hydrogeological ^ 
study. • • 

Section 6.2; ^ 
The description ofthe 15-mile surface-water pathway was not very complete. The East Fork of H 
Salt Creek does not flow into the Driftwood River as stated, nor does it drain the southeastern 
comer ofthe site. The Salt Creek Drainage basin covers the southwestem portion ofthe site and 
flows toward the southwest to Lake Monroe, eventuaUy discharging into the East Fork ofthe 
White River near Bedford. I 

I Section 7; 
Weston noted that waste oils were mixed with chlorinated solvents and sprayed on roads for dust 
control. At a minimum, the Army should randomly sample areas where waste oils were sprayed, fl 
ni-wherp other sicnificant hvdrocarbon releases Cfuel snills'i have occurred Samnl-nanf marie " 

I 

I 

Section 7.7; 
Vehicle wash racks: ^ 
In vehicle wash areas, proper assessment protocols dictate that the recommended one shaUow • 
sample is inadequate for the-toui wash rack areas. At a minimum, multiple non-composite samples 
are needed to characterize the area. The samples should be obtained from the zones expected to 
be potentially contaminated, where the highest flame ionization detector or organic vapor analyzer 

' M ^ ^ readings are detected. In addition, stained soils in the vicinity of washracks (unrelated to oil/water 
J j _ separators) should be sampled. tm 

Old Landfllh 
In addition to Weston's conclusions and recommendations, locations of other possible abandoned 
landfills should be determined. Because the faciUty opened in 1942 and the Old LandfiU reportedly 
opened in 1969, aU locations used for disposal of Camp Atterbury refuse between 1942 and 1969 
should be determined. 

I 
I 

Impact Areas: 
In addition to TAL and TCL analyses, IDEM staff recommend sampling sediments for explosives. • 
Surface water sampUng in these areas should also be included. - " • 

I 
I 
I 
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Page 3 
July 19, 1995 

Battery Disposal Areas: 
In the battery disposal area, IDEM staff recommend using Indiana Tier I Voluntary Cleanup 
Criteria, which are equal to the background mean value plus three times the standard deviation, 
calculated in the foUowing manner: 

For surface soils, background can be established by collecting samples from the upper two feet of 
soil at a minimum of four locations in the vicinity ofthe site. Samples should be collected at 6 inch 
intervals (0-6", 6-12", 12-18", and 18-24") and the depth intervals combined into one composite 
sample from each location for laboratory analysis. The laboratory resuhs from the four (or more) 
composite samples wiU then serve as the database for statistical computation. 

Background levels for subsurface soils wiU consist of laboratory analyses of samples collected 
from the same soil layer slated for investigation or remediation. If muhiple soil layers wiU be 
subjected to investigation or remediation, then samples must be coUected from each layer. A 
minimum of four samples must be collected from different locations within each layer. The 
samples must then be subjected to laboratory analysis and these resuhs will serve as the database 
for statistical computation. Tier I levels will be established for each appropriate sod layer using 
these techniques. 

From a cost and time standpoint, it would be advantageous to excavate the affected areas, 
neutraUze the soil during excavation, and field analyze for leachable lead and pH to determine the 
limits ofthe excavation. Laboratory analysis would then be required for confirmation of 
excavation limits. Soil exceeding cleanup criteria would require appropriate disposal as hazardous 
or special waste. 

CAIS Area: 
Based on the hazardous nature of sampling in areas with unexploded ordnance, monitoring of 
surface water, sediments, and groundwater at the perimeter should provide sufficient sentinel 
protection. 

Defense Environmental Restoration Program personnel look forward to increased 
involvement with the environmental work at ARFTA. Please contact me at (317)233-6333 if you 
have any questions. JO 'S'-j/jj' 

Sincerely, 

cc: Rex Osbom, IDEM 

Brian von Gunten, Project Manager 
Defense EnvironmentalP^estoration Program. 
Office of Environmental Response 



INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
We make Indiana a cleaner, healthier place to live 

Evan Bayh 
CfOvernor 

Kathy Prosser 
Commissioner 

Mr. John W. Orr 
Atm: MDI-FMO-SES 
2002 South Holt Road 
IndianapoUs, Indiana 46241-4839 

100 North Senate Avenue 
P.O. Box 6015 
Indianapolis, Indiana 46206-6015 
Telephone 317-232-8603 
Environmental Helpline 1-800-451-6027 

I 
I 

June 10, 1996 

Dear Mr. Orr: 

Re: Review of Draft SAP, Site Investigation 
Atterbury Reserve Forces Training Area 

Staff of the Indiana Department of Environmental Management have reviewed the Draft Field 
Sampling Plan for Site Investigation Activities for the Atterbury Reserve Forces Training Axea 
(dated April 1996). The document was received on 10 May 1996; review was completed by '-^^ 
personnel associated with the Defense EnvironTnental P.estoration Program. ::::'?-' 

In general, the work plan was to have been based upon results ofthe Preliminary Assessment ' ' 
conducted by Weston (1993), and was to have incorporated IDEM staff comments (18 July 
1995) to Weston's work. The proposed field sampling plan did not address several areas of 
concem noted by Weston and/or IDEM staff. IDEM staff do not wish to hinder the proposed 
field investigation schedule by drastically changing its current scope, and therefore suggest that 
the remaining areas of concem be addressed in a supplemental effort in the future. 

Areas of concem not adequately addressed by the proposed investigation include: 
A) Other areas where landfills may exist: 

As the Old Landfill reportedly opened in 1969, it is probable that refuse was 
placed at other on-site locations between 1942 and 1969. Perhaps refuse was used 
to fill low lying areas. IDEM staff recommend examining historical aerial 
photographs, which may provide evidence that refuse was placed in other areas. 
During informal conversations with personnel previously associated with the 
facility, two additional landfills were reported. While the reports, at this point, are 
hearsay, IDEM staff continue to question the notion that the Old Landfill was the 
oidy site of historical waste disposed. 

• B) Axea^ vv'here'w::::ieoi is/chlorinated soivents were'u.sed for dust coi^trol: 
At a minimum, random sampling of areas where waste oils were sprayed or where 
hydrocarbons were otherwise released is appropriate. 

An Equal Opportunity Employer 
Printed on Recycled Paper 
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Page 2 
Mr. John W. Orr 

(C) Suspected Agent Burning Area: 
It was reported that twenty-five 1-gallon cans of unknown material, potentially 
representing chemical warfare agents or support compound, were bumed. Weston 
proposed diat a soil sampling plan be formulated to include analyses for pure 
product, combustion and hydrolysis breakdown products, and common 
cldorinates. 

D) CAIS Area: 
Considering the area is in an active Impact Area, perimeter monitoring of the 
Impact Area (surface water, sediments, groundwater) is appropriate to evaluate 
possible envirorunental effects. 

E) Waste Oil Undergtound Storage Tanks: 
When removed, waste oil USTs must be closed in accordance with applicable 
regulations. 

Section 4.1, Old Landfdl, pages 27-29: 
Weston reported that, frcra approximately 1969, the Old LandfiU was a repof.itcry of asbestos, 

"solvents, petroleum products, pentachlorophenol, and other miscellaneous wastes. The current 
field sampling plan states that the landfill was operated from the 1970's, and the landfill contents 
were derived from the demolition and burning of surplus site barracks. Also, a former incinerator 
is located next to the landfill. The sampling plan does not propose sampling or geophysical work 
that would located the landfill and identify its contents. Borings within the boundaries ofthe 
landfill are appropriate ic evaluate landfill contents, subsurface soil, and groundwater. 

Even though the proposed wells are not to be located in potential source areas, field screening is 
appropriate. If total organics exceed 10 ppm on field instruments, soil samples should be 
collected for laboratory analysis. 

Section 4.2, Impact Area, pages 29-30; 
The SAP proposes to sample sediments within five drednage pathways emanating eastward from 
the impact areas. The maps provided do not show the drainage pathways. A review of 
topographic quadrangles shows that a southwest oriented drainage pathway also emanates near 
the interpreted southwest comer. If additional drainage pathways originate from the impact areas, 
they must also be sampled to adequately characterize the area. 

As previously recommended by IDEM staff, any historical use of ordnance containing depleted 
>, uranium should be addreVsed. If depletpd uramlim was used,-sedim.ent samples shoi-l'd be 

evaluated for radioactivity. Due to me presence of New Albany Shale, naturally occurring 
radioactive isotopes may be present. Any evaluation for radioactivity must include a comparison 
to background. 



Page 3 
Mr. John W. Orr 
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Section 4.3, Battery Disposal Areas, pages- 30-34: 
The single boring proposed at each discharge location will only characterize the presumed 
maximum concenfration of contaminants; it will not delineate extent. From a cost and time 
standpoint, it may be advantageous to forego further investigation and proceed with a 
presumptive remedy. IDEM staff suggest excavating the affected areas (Weston previously noted 
stained soils at depths of six to eight feet), neutralizing the soils during excavation, and field . H 
analyzing for leachable lead and pH to determine the lunits of excavation and appropriate 
disposal. 

v̂  

Section 4.5, pages 36-37: 
IDEM staff agree that it is appropriate to include this as an area of concern, and recommend 
additional sampling. It is appropriate to collect soil, surface water, and sediment from the area of 
each lagoon's outfall. 

In summary, ii? current proposal provides an adequate scope of work for the Vehicle Wash 
Areas and the "New Landfill." Otherwise, the plan outiines only initial sampling activities, in only- •" 
some ofthe areas of concem. With the exception ofthe Vehicle Wash Areas, the Impact Axeas,'" 1-T;i:̂  ' - S 
and the New Landfill, it does not propose to delineate areas of contamination. IDEM staff do not '"•'• " ^ 
consider the proposed work comprehensive^ A significant quantity of additional work will be :•: ' - ^ 
necessary to adequately assess all areas of known or suspected contamination. H 

Please provide the field schedule as soon as it becomes available. IDEM staff intend to oversee a 
portion of site work, and may collect split samples to verify data quality. You may contact me at 
(317) 308-3133 if you have any questions. 

Sincerely, 

cc: Rex Osbom, IDEM 

f 
f 

Brian von Gunten, Project Manager H 
Defense Environmental Restoration Program 

............ -.1 
I 
I 
I 
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TABLE 14 
SUMMARY OF TIER II CLEANUP GOALS 
FOR THE NONRESIDENTIAL SCENARIO 

Revised: 07/23/96 

Chemical 
Name 

naphthalene 
acenaphthylene 
acenaphthene 
fluorene 
phenanthrene 
anthracene 
fluoranthene 
pvrene 
benzo(a)anthracene* 
chrysene* 
benzo(b)fluoranthene* 
benzo(k)fluoranthene* 
benzo(a)pyrene 
indeno( 1,2,3-cd)pvrene' 
dibenzo(a,h)anthracene* 
benzo(K,h,i)pervlene 
3,3'-dichlorobenzidine 
n-nitroso-di-n-propYlamine 
bis(2-chIoro.isopropyi)ether 
4-chloroaniiine 
2-chloronaphthalene 
2,4-dinitrotoiiiene 
hexachlorobutadiene 
hexachloroethane 
isophorone 
benzyl alcohol 
b'is(2-chloroethyl)eflier 

Compound is 
Bioaccumulatable 

(yes/no) 
no 
no 
no 
no 
no 
no 
yes 
no 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
no 
no 
no 
no 
no 
no 
yes 
yes 
no 
no 
no 

Surface 
Soils 

(me/Ke) 
10.000.00 

NA 
10.000.00 
10.000.00 

NA 
10.000.00 
10.000.00 
10.000.00 

79.45 
7.945.21 

79.45 
794.52 

7.94 
79.45 

7.95 
NA 

128.89 
8.29 

93.12 
8.160.00 

10.000.00 
4,080.00 

1.78 
408,00 

10.000.00 
10.000.00 

4.06 
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Subsurface 
Soils 

(me/Ke) 
10.000.00 

NA 
10.000.00 
10,000.00 

NA 
10.000.00 
10,000.00 
10.000.00 

103.88 
10.000.00 

354.98 
3.759.12 

69.85 
629.17 

69.86 
NA 
12.86 
0.66 
1.32 

1,117.69 
10,000.00 

39.07 
31.18 

3.31 
256.03 

4,356.75 

Groundwater 
(mcTL) 

4.0880 
NA 

6.1320 
4.0880 

NA 
30.6600 

0.8176 
3.0660 
0.0100 

0.661 

0.3918 
0.0100 
0.0392 
0.0100 
0.0100 
0.0100 

NA 
0.0200 
0.0100 
0.0409 
0.4088 
8.1760 
0.2044 
0.0367 
0.0204 
3.0105 

30.6600 
0.0100 



TABLE 14 
SUMMARY O F T I E R II CLEANUP GOALS 
F O R T H E NONRESIDENTIAL SCENARIO 

Chemical 
Name 

nitrobenzene 
1.2-dichlorobenzene 
1,3-dich!orobenzene 
1.4-dichiorobenzene 
1.2.4-trichlorobenzene 
hexachlorobenzene 
hexachlorocyclopentadiene 
n-nitrosodiphenylamine 
benzoic acid 
2-nitroaniline 
phenol 
2-methylphenol 
3-methvlphenol 
4-methylphenol 
2-chlorophenol 
2,4-dichlorophenol 
2,4.5-trich!oropheno! 
2,4.6-trichlorophenol 
pentachlorophenol 
2.4-dinitrophenol 
bis(2-ethvlhexvl)phthalate 
butylbenzylphthalate 
di-n-butylphthalate 
diethyiphthalate 
di methyl phthalate 
di-n-octyl phthalate 
benzene 

^ • ^ A ^ m s k S k m ^ m m 

Compound is 
Bioaccumulatable 

(yes/no) 

no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
yes 
no 
no 
no 

Surface 
Soils 

(mg/Kg) 
1.020.00 

10.000.00 
NA 

2.416.67 
10.000.00 

6.87 
2.02 

10.000.00 
10.000.00 

42.90 
10.000.00 
10.000.00 

NA 
10.000.00 

no 
no 
no 
52. 
no 
no 
yes 
no 

j:es_ 
no 
no 
no 
no 

10.000.00 
6.120.00 

10.000.00 
1.922.89 

483.33 

Subsurface 
Soils 

Revised: 07/23/96 

4.080.00 
4.142.86 

10.000.00 
10.000.00 
10.000.00 
10.000.00 
10.000.00 

16.63 

Page 2 of4 

1.73 
10.000.00 

NA 
34.67 

1.405.37 
101.56 

2.89 
567.80 

10.000.00 
3.30 

658.78 
375.93 

NA 
427.24 

Groundwater 
(mg/L) 

11.63 
15.12 

5.507.44 
30.65 
24.95 
7.37 

1.406.25 
10.000.00 
6.188.56 

10.000.00 
10,000.00 
10,000.00 

4.77 

0.0511 
9.1980 

NA 
0.1192 
1.0220 
0.0100 
0.7154 
0.5837 

408.8000 
0.0500 

12.2640 
5.1100 

NA 
5.1100 
0.5110 
0.3066 

10.2200 
0.2600 
0.0500 
0.2044 
0.2043 

20.4400 
2.0440 

81.7600 
1,022.0000 

2.0440 
0.0986 

S ' & ^ 
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Revised: Qll ime 

TABLE 14 
SUMMARY OF TIER II CLEANUP GOALS 
FOR THE NONRESIDENTIAL SCENARIO 

Chemical 
Name 

toluene 
ethylbenzene 
xylenes 
vinyl chloride 
chloroethane 
1,1-dichloroethvIene 
1,1-dichloroethane 
1,2-dichloroethvlene (cis) 
1,2-dichloroethane 
trichloroethylene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 
tetrachloroethylene 
1,1,1,2-tetrachloroethane 
1,1,2,2-tetrachloroethane 
chloroform 
acetone 
4-methyl-2-pentanone 
methyl ethyl ketone 
Aldrin 
Ramma-BHC (Lindane) 
chlordane 
ODD 
DDE 
DDT 
dieldrin 
endosulfan sulfate 

Compound is 
Bioaccumulatable 

(yes/no) 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
no 

Surface 
Soils 

(mg/Kg) 
1,000.00 
1.000.00 
1.000.00 

0.02 
1.000.00 

0.15 
973.47 

1.000.00 
5.27 

24.97 
1.000.00 

22.74 
101.23 
75.91 
75.41 

5.28 
1,000.00 
1.000.00 
1,000.00 

0.27 
44.62 
24.48 

241.67 
170.59 
153.01 

3.63 
102.00 

Page 3 of4 

Subsurface 
Soils 

(mg/Kg) 
1.000.00 
1.000.00 
1.000.00 

0.13 
1.000.00 

0.08 
1,000.00 

102.49 
0.37 

25.73 
1.000.00 

1.05 
8.01 
7.24 
0.21 

20.33 
136.29 
407.48 
146.24 

0.06 
0.34 
4.51 

48.34 
80.49 

141.83 
0.06 

12.00 

Groundwater 
[mg/L) 

20.4400 
10.2200 

204.4000 
0.0100 

NA 
0.0070 

10.2200 
1.0220 
0.0314 
0.2600 
9.1980 
0.0502 
0.0561 
0.1100 
0.0143 
0.4689 

10.2200 
5.1100 
5.1100 
0.0002 
0.0022 
0.0020 
0.0119 
0.0084 
0.0084 
0.0002 
0.0051 



TABLE 14 
SUMMARY OF TIER II CLEANUP GOALS 
FOR THE NONRESIDENTIAL SCENARIO 

Revised: 07/23/96 

Chemical 
Name 

endrin 
heptachlor 
heptachlor epoxide 
PCBs 
ilead 
cadmium 
silver 
mercury 
chromium vi 
chromium iii 
barium 
arsenic 
antimony 
beryllium 
cyanide 
nickel 
selenium 
vanadium 
zinc 

Compound is 
Bioaccumulatable 

(yes/no) 
yes 
yes 
no 
yes 
no 
no 
no 
yes 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 

Surface 
Soils 

(mg/Kg) 
122.40 

4.16 
6.37 
7.53 
NA 

1.020.00 
10.000.00 

122.40 
10.000.00 
10.000.06 
10.000.00 

612.00 
816.00 

13.49 
1.000.00 
10,000.00 
10.000.00 
10.000.00 
10.000.00 

Subsurface 
Soils 

(mg/Ke) 
10.12 
0.44 
0.45 
4.23 
NA 

730.00 
7.300.00 

87.60 
7.300.00 

10.000.00 
10,000.00 

438.00 
584.00 
118.60 

10.000.00 
10,000.00 
7.300.00 

10.000.00 
10.000.00 

Groundwater 
(mg/L) 

0.0061 
0.0006 
0.0008 
0.0007 

NA 
0.0511 
0.5110 
0.0061 
0.5110 

102.2000 
7.1540 
0.0500 
0.0600 
0.0050 
2.0440 
2.0440 
0.5110 
0.7154 

30.6600 
NOTES: a - Compounds that are assumed to be bioaccumulative have an acceptable hazard index of 

0.2 versus 1, as determined based on Indiana Register, 16:7, April 1, 1993. 
b - Practical quantitation limits based EPA SW-846, 1986 for GC/MS. PQLs will chan'ge 

according to the speciFic analytical method used. 
* - Assumes TEF approach. 
NA - Data not available or not applicable. 
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IXI I VJIVp/ITICJTk I 

WATSON 

o 
FLUSH MUUNI MUNITORINti WbLL 

CONSTRUCTION SUMMARY 

iity/groject Name 

xp. /^/re^kv^/ 
Water Table Observation W e j t 0 ^ 

Piezometer D 

D^nce Well Is From Waste/Source Boundary 

T ft. 

vVatertight Cover elevation 

' ^ • l casing top elevation 

I
d surface elevation 

face Seal, lx:ttom 

Local Grid Location of Well 

ft. P s . 
D E . 

fi. Dw. 
Grid Origin Location 

Lat. Long. 

St. Plane ft. N, ft. E. 
Section Location of Waste/Source 

pw. 
Location of Well Relative to Waste/Source 

r~| Upgradient Q] Sidegradient 
Q Downgradient • Not Known 

ft. MSL 

ft. MSL 

ft. MSL 

ft. MSL or f / O ft 

Well Name 
^oBHo.c^/^Z I 07^y<y 

n76^)& 
Date Well Installed 

Z7- J u v i c ^<i 
Well Installed By: (Person's Name and Firm) 

(Geologist) / 7 7 p i / 

(Driller) Kom / //ry?s^/^o I/} 

u s e s classification of soil near screen: 
GP n G M D G C Q G W Q S W Q S P Q 
SM,Q- SC • ML • MH • CL • CH • 
Bedrock Q 

Sieve analysis attached? D^''^^ J ^ f ^ o 

Drilling method used: 

Drilling fluid used: Water Q 
Drilling Mud Q 

Drilling additives used? 

Describe 

Source of water 

I 
I 
r 
I 
jl 
I 
I 
I 
I 
I 
I 

Rotary (-] 
Hollow Stem Auger j ^ 

Other Q 

Air • 
None J ^ — 

• Yes P ^ ° 

agVATION 

Bentonite seal, top ' ft. MSL or 
Q|PTH 

Fine sand, top ft. MSL or ft. 

Fitter pack, top _ ft. MSL or ^_^ 3 _ ft. 

Screen joint, top _ ft. MSL or / C j _ ft. 

Well bottom _ _ _ ft. MSL or o^O _ ft. 

Filter pack, bottom _ _ ft. MSL or _ ̂ P _ _ ft. 

Borehole, bottom ft. MSL or c^yi^ ^• 

Borehole, diameter in. 

O.D. well casing in. 

Bolt down water tight cover 
Inside Diameter (in.) 

Water tight well cap? 
Lock? 

Length (in.) 

Surficial Seal: 

Sand Drainage? 

Y e s ^ g - N o Q 
Y e s _ 0 - - N o Q 

Concret^jQ"^ 
Bentonite (Z] 

Yes D No.0-^ 

Material between well casing and protective pipe: 
Benlonite_Q-' 

Annular space seal Q 
Other • 

Annular space seal: Granular Bentonite Q 
Lbs/gal mud welghL.. Bentonite-sand slurry I 1 
Lbs/gal mud weight Bentonite slurryj;3 
% Bentonite Bentonite-cement grout r~) 
cu ft volume added for any of the above 

How installed: Tremie Q 
Tremie pumped,.CT— 

Gravity p j 
Bentonite seal: Bentonite granules Q 

'̂4 rn^0378_in. P 1/2 in. / Bentonite pelletg.Q^ 

laaurer, proqjifct \ f-ine Sana material: Manuraaurer, c name & mesh size 

Volume added v? • JT cu ft 
Filter pack materialLManufacturer, orpduct name & mesh size 

Volume added Z , .<r c u ^ 
Well casing: Flush threaded PVC schedule 4Q,Q" 

Flush threaded PVC schedule 80 Q 
_Other Q 

Screen material: py/C 
Screen type: 

"Z^^TTFZ Manufacturer 
Slot size: 
Slotted length: 
Backfill material (ttelow fitter pack): 

Factory rutj—^ 
Continuous slot i—i 

Other Q 

fi/O/d in. 
r a ft. 

Nong ,^ 
Other Q 

(febyce 
nature 

tf i certify that the information on this form is true and coaect to the best of my knowlege. ^ / ^ t f ^ 
Firm 

Montgomery Watson IF:\f Of m»VM-MWRSH Jtia I 



M U N I « j U I V 1 t : n T 

WATSON 

© 
FLUSH MOUNT MONITORING WELL 

CONSTRUCTION SUMMARY I 
Facility/Project Name 

Type of Well ' ' ~ 
Water Table Obsenration W e l t Q ^ 

Piezometer P 

Dtstanca Well Is From Waste/Source Boundary 

ft. 

Local Grid Location of Well 
P N. 

ft- p s . 
DE. 

ft. Dw. 
Grid Origin Location 

Lat. Long. 

St. Plane ft. N, ft. E. 
Section Location of Waste/Source Pe-

pw. 
Location of Well Relative to Waste/Source 

n Upgradient Q Sidegradient 
I I Downgradient • Not Known 

Watertight Cover elevation 

Well casing top elevation 

Land surface elevatksn 

:Surface Seal, bottom 

ft. MSL 

ft. MSL 

ft. MSL 

ft. MSL or ft. 

JOB NO. W C 2 , 0 2 < o ^ . 
Well Name 

/7P^7 
Date Well Installed 

"^^ J u ^ ^ 9<̂  
Well Installed By: (Person's Name and Firm) 

(Geologist) / ^ < ^ t / 

(Driller) -̂A i ^ 3 _ 

uses classification of soil near screen: 
GP • G M P GC • GWQ SWQ S P ^ -
SM P SC P ML • MH • CL • CH • 
Bedrock Q 

j Sieve analysis attached? 

' Drilling method used: 

Drilling fluid used: Water Q 
Drilling Mud r i 

QYes ^ , 0 ^ 0 

Rotary r-j 
Hollow Stem Auger ^ j ^ — 

Other [—1 

Air • 
None ^ . — 

Drilling additives used? 

Describe 

QYes , g - « o 

Source of vrater 

E1.FVAT10N OEfmH 

Bentonrte seal, top ft. MSL or ^ , ^ ft. 

Fine sand, top ft. MSL or ft. 

Filter pack, top ft. MSL or 3 ' : ^ ? '̂ • 

Screen joint, top ft. MSL or S ft. 

Well bottom ft. MSL or / ^ _ ft. 

Filter pack, bottom _ _ _ _ ^ . MSL or / 6 ^ _ ft. 

Borehole, bottom ft. MSL or / ^ / 6 ft. 

Borehole, diameter in. 

O.D. well casing in. 

l.D. well casing in. 

Bolt down water tight cover 
Inside Diameter 0"-) 

Water tight well cap? 
Lock? 

Length, (in.) 

Surficial Seal: 

Sand Drainage? 

Y e ^ . g ^ N o Q 
Y e s ^ ^ - No n 

CcncretBfQ 
Bentonite Q 

Y e s Q N s a -

Material tjetween well casing and protective pipe: 
Bentoni te-3^ 

Annular space seal Q 
, Other Q 
Annular space seal: Granular Bentonite \~\ 

Lbs/gal mud weighL.. Bentonite-sand slurry |~1 
Lbs/gal mud weight Bentonite slurry^ra-— 
% BentonKe Bentonite-cement grout p i 
cu ft volume added for any of the above 

Tremie Q 
Tremie pumped_^g— 

Gravity p j 
Bentonite seal: Bentonite granules Q 

Bentonite p e l l e t s , g — 
Other Q 

name A mesh size 

cu ft 

How installed: 

Volume added 
Filter pack material: Mangfacturer, product name & mesh size 

Volume added ^ l i cu ft 
Well casing: Flush threaded PVC schedule 'tOj::^— 

Flush threaded PVC schedule 80 Q 
Other f—1 

Screen material: 
Screen type: 

Manufacturer / _ A i i > i ^ 
Slot size: 
Slotted length: 
Backfill material (below fitter pack): 

Factory c u t j p ^ 
Continuous slot r n 

^Ofher p ] 

C ' O / ^ in. 
/ £ f ft. 

Non5^,g 
Other Q 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I hereby certify that the information on this form is true and con^ect to the best of my knowlege. 

[Signature [Firm 
Montgomery Watson IF:\i=ofmjVM-MWRSHjjlj| 



1 
NTGOMERY 
WATSON 

FLUSH MOUNT MONITORING WELL 

CONSTRUCTION SUMMARY 

-3cility/Preject Name 

of !ofWe 'f- oyy 

1 
f , 

I 
t 
I 
1 
I 
i 
I 
1 
I 
I 
I 
I 
I 
tfei 

nai 

Water Table Observation W e l l 0 ^ 

Piezometer P 

ince Well Is From Waste/Source Boundary 

ft. 

Local Grid Location of Well 
P N . 

ft. P S. 
P E. 

ft. P w . 
Grid Origin Location 

Lat Long. 

St. Plane ft. N, 

or 

ft. E. 
Section Location of Waste/Source PE. 

P W. 
Location of Well Relative to Waste/Source 

[^-Upgradient g"Sidegradient-
Q Downgradient Q Not KncMi 

Well Name 
JOB NO. W ^ 2 r O Z ^ 

/9700 S 
Date Well Installed 

;?4̂ x ? ^ J w < ^ 9i^ 
Well Installed By: (Person's Name and Finn) 

(Geologist) / 7 ^ ^ 

ertight Cover elevation 

II casing top elevation 

d surface elevation 

ace Seal, bottom 

ft. MSL 

ft. MSL 

ft. MSL 

ft. MSL or ft 

(Driller) / c m / / > ^ d V / ^ ^ ^ 

u s e s classification of soil near screen: 
GP • G M p GC • G W Q S W Q SP Q 
S M P SC • M L • M H Q CJ...-g-CHQ 
Bedrock Q 

Sieve analysis attached? Q Yes ^ ^ o 

Drilling method used: Rotary r-j 
/ / If Hollow Stem Auger j p ^ — 

( ^ Other Q vik 
Drilling fluid used: Water r-j Air ^ ^ 

Drilling Mud r-j None r i _ _ 

Drilling additives used? 

Descritje 

QYes ^ J ^ f ^ o 

Source of water 

EICVATION DEPTH 

Bentonite seal, top _ ft. MSL or _ / _ ^ t Cr ft 

Fine sand, top 

Fitter pack, top 

Screen joint, top 

Well bottom 

Fitter pack, Ijottom 

Borehole, bottom 

Borehole, diameter 

O.D. well casing 

l.D. well casing 

ft. MSL or _ ft. 

ft. MSL or /_T_f_^_ft -

ft. MSL or 'Z€>_ _ ft. 

ft. MSL or _ ^ 0 _ ft. 

ft. MSL or _ _ 3 < D _ ft. 

ft. MSL or - 5 0 rt. 

in. 

Bolt down water tight cover 
Inside Diameter (in.) 

Water tight well cap? 
Lock? 

Length. (in.) 

Surficial Seal: 

5and Drainage7 

Y e s ^ N o Q 
Y e s ^ g - N o n 

Concret>S" 
Bentonite P 

Y«D N p C 

Material between well casing and protective pipe: 

Annular space seal Q] 
pother • 

Annular space seal: Granular Bentonite QJ 
Lis/gal mud weight.. Bentonite-sand slurry | 1 
Lbs/gal mud weight Bentonite s \unyj^— 
% Bentonite Bentonite-cement grout r-j 
cu ft volume added for any of the above 

How installed: Tremie^^-
Tremie pumped p j 

Gravity Q 
Bentonite granules p ] 

Bentonite pelIet5.Q— 
Bentonite seal: 
P I / - l in .0375 in. P 1/2 in. 

< : l ^ T C O P t ^ > r < r G - o / d ^ C A ' / / " S other p 
^ i n e Sana matenai: Manuraaurer, proauct name A mesh size 

Volume added cu ft 
Filtey)ack material: Manufacturer, product name & mesh size liter oack material: 

Volume added 
Well casing: 

21^ f l ^ ^ ^ ^ S 

Screen material: 
Screen type: 

Flush threaded PVC schedule 4Q.£=T-
Flush threaded P^C schedule 80 Q 

Other Q 

j ^ i y ^ 

i C ^ k / b - 2 ^ Manufacturer 
Slot size: 
Slotted length: 
Backfill material (below fitter pack): 

Factory c y t Q " 
Continuous slot p i 

Other p 

e)i£>/£> in. 
/ £ ? n. 

N o n e ^ ^ 
Other p j 

by certify that the information on this form is tnie and conect to the best of my knowlege. 

Firm 
Montgomery Watson IF:\5ormjW-MWaSH J i l l 



MONTGOMERY 
WATSON 

FLUSH MOUNT MONITORING WELL 

CONSTRUCTION SUMMARY 

Fadlity/Project Name 

Type of Well' Y-
Water Table Observation VJeWj^T 

Piezometer P 

Distance Well Is From Waste/Source Boundary 

ft. 

Local Grid Location of Well 
P N . 

ft. p s . 
P E. 

ft. Pw. 
Grid Origin Location 
Lat Long. 

St. Plane ft. N, 
or 

ft. E. 

Section Location of Waste/Source PE. 
P W. 

Location of Well Relative to Waste/Source 

g_Upgradient Q Sidegradient 
• Not Known Q Downgradient 

Well Name 
JOBNO.^^Z.^Z^J^yg j 

Date Well Installed 

Ĵ ?- JZ^^ ^6 
Well Installed By: (Person's Name and Firm) 

(Geologist) / ^ ^ i J 

(Driller) 

Watertight Cover elevation 

•Well casing top elevation 

Land surface elevatwn 

•Surface Seal, bottom 

ft. MSL 

ft.MSL 

ft. MSL 

ft. MSL or ft. 

' ^ ^ / ^ - md^tdiOdyy 

uses classification of soil near screen: 
GP • G M P GC Q G W Q S W Q S P - Q ' ' 
SM P SC • ML • MH • CL • CH • 
Bedrock Q 

Sieve analysis attached? QYes .Q ' l5o" 

Drilling method used: 

Drilling fluid used: Water Q 
Drilling Mud Q 

Rotary Q 
Hollow Stem Auger , g — 

Other Q 

Air • 
None_^,Q—' 

Drilling additives used? 

Describe 

QYes . 0 ^ 

Source of water 

aEVATION OEPTH 

Bentonite seal, top _ _ _ ft. MSL or J j ~ [ _ 

ft. MSL or Fine sand, top 

Filter pack, lop ^ ^ ^ ^ ° ' _ j j ^ . 

Screen joint, top ft. MSL or _ . ^ j C ) _ ft. 

Well bottom ft. MSL or J ^ ' _ ^ _ ft. 

Filter pack, bottom ft. MSL or _ /J^_ ' J ^ _ ft. 

Borehole, bottom ft. MSL or _/J>_ >_^_ ft. 

Borehole, diameter _ in. 

O.D. well casing in. 

l.D. well casing in. 

Bolt down watec tight cover 
Inside Diameter (in.) 

Water tight vrell cap? 
Lock? 

Length. (in.) 

Surficial Seal: 

Sand Drainage? 

Y e ^ Q — No a 
Yes^g No n 

Concreta-Q 
Bentonite • 

Y e s D N o g -

Material between well casing and protective pipe: 

Bentonite-S— 
Annular space seal. • 

^ Other • 
Annular space seal: Granular Bentonit^,Q~ 

Lbs/gal mud v«ight.. Bentonite-sand slurry Q 
Lbs/gal mud weight Bentonite slurry Q 
% Bentonite Bentonrte-cement grout Q 
cu ft volume added for any of the above 

How installed: Tremie Q 
Tremie pumped Q 

Gravity_g-
Bentonite seal: Bentonite granules • 

D U^ ' " r S ^ / ? '̂ - P '/2 '"• ^ y Bentonite pellets Q 
JBA^C^W/ fo / ^ r/Cf^ other n 

:nai: Manuraaurer, proaucwiame & mesh size ine Sana 

cuft Volume added 
Filter oack material: Manufacturer, product name & mesh size 

Volume added 3 t a cu ft 
Well casing: Flush threaded PVC schedule 4 a g — 

Flush threaded PVC schedule 80 Q 
other • 

"TWT Screen material: 
Screen type: 

L o t t ^ - * Manufacturer 
Slot size: 
Slotted length: 
Backfill material (below filter pack); 

Factory c u t , Q — 
Continuous slot p j 

Other P I 

^ f O / O in. 
f O , <g ft. 

None^^0* 
Other p j 

I hereby certify that the infomiation on this form is tnje and con-ect to the best of my knowlege. 
SignattJre Flrni 

Montgomery Watson IF:tf ixm«W-MWRSHjil i l 
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I 
NTGOMERY 
WATSON 

o 
FLUSH MOUNT MONITORING WELL 

CONSTRUCTION SUMMARY 

"acility/Preject Name 

of Well ' ^ 

I Water Table Observation We l ! ,Q^ 

Piezometer P 

t nee Well Is From Waste/Source Boundary 

ft. 

Iertight Cover elevation 

I casing top elevation 

I d surface elevation 

face Seal, bottom 

Local Grid Location of Well 
P N . 

ft. p s . 
P E . 

ft^ p w . 

Grid Origin Location 
Lat. • Long. 

St. Plane ft. N, 
or 

ft. E. 
Section Location of Waste/Source PE-

P w. 
Location of Well Relative to Waste/Source 

Q Upgradient 
P ] Downgradient 

[ J Sidegradient 
[ 3 Not Known 

WeU Name 
JOB NO. ^ / ( ^ Z / Q Z O y 

/TI'UJ/O 
Date Well Installed 

Well Installed By: (Person's Name and Finn) 

(Geologist) / ^ < ^ V 

(Driller) fZnn n i > ( i ^ / C ^ ^ 

t 
I 

uses classification of soil near screen: 
GP • G M P G C Q G W Q SWQ se-Q" 
SM P SC P ML • MH • CL • CH • 
Bedrock p ] 

I • Sieve analysis attached? 

i l 

I 
II 

Drilling method used: 

QYes 0 ^ N o 

Rotary p ] 
Hollow Stem Auger j ^ 

Other Q 

Drilling fluid used: Water Q Air Q 
Drilling Mud p j None__,CT" 

Drilling additives used? 

Descritie 

QYes . 0 ^ 0 

Source of water 

\ 

j l 

I 
I 
•gnatu, 

eiEVATION DEPTH 

Bentonite seal, top ft. MSL or /f/D ft-

Fine sand, top ft. MSL or ft. 

Filter pack, top ft. MSL or 2> f ( ft. 

Screen joint, top _ ft. MSL or f O ' ' ^ ft. 

Well bottom _ ft. MSL or I Sj_0 _^ . 

Filter pack, bottom _ ft. MSL or / _ J / ^ ft-

Borehole, bottom ft. MSL or / ^ < C ) ft. 

Borehole, diameter in. 

O.D. well casing in. 

D. well casing in. 

Bolt dcsvn water tight cover 
Inside Diameter (in.) 

Water tight vrell cap? 
Lock? 

Length. (in.) 

Y « - Q - N o Q 

v«^a - Non 

Surficial Seal: Concreta.0 
Bentonite • 

Sand Drainage? Yes Q] 

Material Isetween well casing and prctective pipe; 

NsQ-

Bentonite-Q~ 
Annular space seal Q 

Other • 
Annular space seal: Granular Bentonite-Q~ 

Lbs/gal mud weight.. Bentonite-sand slurry p 
Lbs/gal mud weight Bentonite slurry p | 
% Bentonite Bentonite-cement grout p j 
cu ft volume added for any of the above 

How installed: Tremie Q 
Tremie pumped p | 

Gravity_g— 
Bentonite seal: Bentonite granules p ] 
P 1̂ 4 in. 0 ^ 2 5 ^ . P 1/2 in. , Bentonite pellets • 

&AA^/O//^/ /<in/4f /?2/ f Other n 
i-ine sana matenai; Manuraaurer, proauc/name A mesh size 

cu ft Volume added 
Filter pack/naterial: Manufacturer, product name & mesh size 

^ ^ / 7-f7/y^ fhcJr ^ S -
Volume added g . cu ft 
Well casing; Flush threaded PVC schedule 40 [ j 

Flush threaded PVC schedule 80 Q 
- ^Other p j 

Screen material: 
Screen type: 

.PU<^ 

Manufacturer / ^ ^ / ^ ^ ^ ~ 

Factory cut |—| 
Continuous slot p i 

Other p j 

Slot size: 
Slotted length: 
Backfill material (tselow fitter pack): 

O'O/o 
-^ O ft. 

Nonegr 
O t h ^ r p 

by certify tt^at the infonnation on this fonri is tnje and conect to the best of my knowlege. 
FIRH 

M n n + n n m o r v X A / a f c n n I F-KFormlVM-MWFLSH J i l l I 



V10NTGOMERY 
WATSON 

o 
FLUSH MOUNT MONITORING WELL 

CONSTRUCTION SUMMARY 

-acility/Project Name 

Type of Well I 

Water Table Observation We l l ^J 

Piezometer P 

Distance Well Is From Waste/Source Boundary 

Local Grid Location of Well 
P N. 

ft. p s . 
PE. 

ft. p w . 
Grid Origin Location 

Lat Long. 

SL Plane ft. N. 

or 

ft.E. 
Section Location of Waste/Source pe-

pw. Location of Well Relative to Waste/Source 

-g-Upgradient p-Sidegradient-
I I Downgradient • Not Known 

Watertight Cover elevation 

.Well casing top elevation 

Land surface elevation 

:Surface Seal, bottom 

ft. MSL 

ft. MSL 

ft. MSL 

ft. MSL or ft. 

WeU Name 

/V?6V// 
Date Well Installed 

WeU Installed By: (Person's Name and Firm) 

(Geologist) / ^ ^ J 

(Driller) / ^ /Oyy^fi^^^T^^ 

u s e s classification of soil near screen: 
GP n G M P G C Q G W Q j S W Q S P Q ) 
SM P SC P ML • MH • C I J ^ ^ H Q 
Bedrock Q 

Sieve analysis attached? 

Drilling method used; nlling meu 

Drilling fluid used: Water p | 
Drilling Mud p | 

QYes 0-TJo 

Rotary p | 
Hollow Stem Auger O - ^ 

Other p ] 

Air • 
None^O— 

Drilling additives used? 

Describe 

QYes J Q ^ o 

Source of water 

El.EVAn0N DEPTH 

Bentonite seal, top ft. MSL or / / A? ft. 

Fine sand, top ft. MSL or ft. 

Filter pack, top ft. MSL or 3 / CJ ft. 

Screen joint top _ ft. MSL or ^ 7 _ / O^ ft. 

Well bottom _ _ ft. MSL or _ ^ < O ft. 

Filter pack, bottom ft. MSL or _ y ^ ^ ^ ft-

Boretiole, bottom 

Borehole, diameter in. 

O.D. well Casing in. 

l.D. well casing in. 

ft. MSL or y 1 ^ ft 

Bolt down water tight cover 
Inside Diameter On.) 

Water tight well cap? 
Lock? 

Length. 

Surficial Seal: 

Sand Drainage? 

Y e s . g ^ No • 
Yes ^ No n 

Ccncreta-S 
Bentonite P 

Y e s D H o ^ r 

Volume added 
Well casing: 

Screen material; 
Screen type; 

Manufacturer ^ _ ^ / ^ ^ 
Slot size: 
Slotted length: 
Backfill material (below filter pack): 

• 
JOB NO. ^ /6>7^aZd^/Wlk 

I 
t 
• 
i 

f 
p 
f 
I 

I 
I 
I 
I 
I 

Material between well casing and protective pipe; 
Bentonrte ̂ PT^ 

Annular space seal • 
Other • 

Annular space seal; Granular BentonitQ.^^—' 
Lbs/gal mud weight,. Bentonite-sand slurry p ) 
Lbs/gal mud weight . Bentonite slurry p 
% Bentonite Bentonite-cement grout p 
cu ft volume added for any of the above 

How installed: Tremie (Q 
Tremie pumped p j 

G rav i t y - ^ " 
Bentonite seal; Bentonite granules r~l 

'4 inxf^^^T^- Qr ' /Z jn . , r ^ Bentonite pellets • 
Yf^/ /Zr,/i^ /^C<^ Other [ j 

Volume added / / ^ cu ft 
Fitter pack material; Manufachjrer, product name & mesh size 

Flush threaded PVC schedule 4 0 p ; -
Flush threaded PVC schedule 80 Q 

Other P I 

Factory cut j : ; : 
Continuous slot p i 

^Other P j 

N o n e O -
Other p 

I hereby certify that the information on this form is tnje and con'ect to the best of my knowlege. 
[Signature ~ iFim 

Montgomery Watson IF:\Fwmi\W-MVVRSH j r b I 



f 
I 

r4 I t jv j iv icnr 
WATSON 

FLUSH MOUNT MONITORING WELL 

CONSTRUCTION SUMMARY 

acility/Project Name 

i T-ip 'Ot/yî y 

iBe of Well 

1 

IF 
II 

Water Table Observahon WeUQf 

Piezometer P 

nee Well Is From Waste/Source Boundary 

^//l ft. 

Local Grid Location of Well 
pN. 

ft- p s . 
P E . 

ft. Pw. 
Grid Origin Location 
Lat Long. 

St. Plane ft. N, ft.E. 

Section Location of Waste/Source PE-
p w . 

Locatton of Well Relative to Waste/Source 

Q~Upgradieril (^"Sidegradient" 
P ] Downgradient J^ fNot Known 

JOB NO. ^ / ^ ^ . ^ 2 O ^ y 
WeU Name 

/r?LA:' I z 
Date Well Installed 

/^A.i'n "̂ c 
WeU Installed By: (Person's Name and Firm) 

(Geologist)///, {yC<.̂  Ucyye-I.A / ^ ^ ' ^ 

(Driller)/j-mi'-^vca^. d^in\/ / C c n 

Jtertight Cover elevation 

II casing top elevation 

I d surface elevation 

face Seal, bottom 

ft. MSL 

ft. MSL 

ft. MSL 

ft. MSL or ft 

u s e s classification of soil near screen; 
GP • G M P GC • GWQ SWQ SP Q 
SM n SC P ML • MH • CL • CH • 
Bedrock p j 

Sieve analysis attached? QYes 0 N o 

Drilling method used: 

l / , ^ ' ^ 

t 
I 

II 
i l 
j a | Source of water . 

1 hvchXiAr <̂ /n h a ^ 

Rotary p j 
Hollow Stem Auger U f " ^ 

Other p ] 

Drilling fluid used; Water p | 
Drilling Mud p j 

Drilling additives used? 

Describe 

Air • 
None Pj 

QYes J 2 ^ 

REVATION 

Bentonite seal, top ' ft. MSL ( 

•

Bentonite seal, top _ ' ft. MSL (it^^^-c^/^rt\ 

Fine sand, top ft. MSL or 

IFitter pack, top ft. MSL or j / ] j_Q ft. 

J Screen joint, top _ _ ft. MSL or _ / . j 0 ft. 
I Well bottom _ _ ^ ^ - ^ ^ ^ °' .. I tr^^ ^• 

Filter pack, bottom _ _ ft. MSL or _ (_4:'_^ ft. 

IBorehole, bottom ft. MSL or [ ^ . ( 9 ft. 

' Borehole, diameter in. 

IO.D. well casing in. 

l.D. well casing in. 

Bolt down water tight cover 
Inside Diameter fin.) 

Water tight well cap? 
Lock? 

Length. On.) 

Y e s ^ 
Yesp] 

N o n 
HaJ2r 

Surficial Seal; 

Sand Drainage? 

Concrete [ 3 ' ' — 
Bentonite P 

Y e s D N o a ^ 

Material between well casing and protective pipe: 
Bentonit°„g~ 

Annular space seal Q 
pother • 

Annular space seal: Granular Bentonite„g— 
Lbs/gal mud weight.. Bentonite-sand slurry p j 
Lbs/gal mud weight Bentonite slurry p j 
% Bentonite Bentonite-cement grout r~\ 
cu ft volume added for any of the above 

How installed: Tremie Q] 
Tremie pumped |—| 

Gravit^_g-
Bentonite seal; Bentonite granules p 

P 1/'' " ^ 0 5 / 8 in. P 1/2 jn. Bentonite pellets • 

l-ine Sana matenai: Manuracturer, proauct name & mesh size 

cuft Volume added _g> 
Filter pack material: Manufacturer, product name|i mesh»size 

Volume added 3 oTft 
Well casing: Flush threaded PVC schedule ̂ ^ J ^ 

Flush threaded P'̂ C schedule 80 [ j 
Other p 

Screen material 
Screen type: Factory cut-Q 

Continuous slot p 

, - / "̂̂ ^̂ a 
Manufacturer ' 4 7 ^ ' 1' 'Jj ̂  'i^; L ^ I fo^^ 
Slot size: ^ O /D l .Q in. 
Slotted length; ft. 
Backfill material (below fitter pack): None • 

Other p j 

^e rebyc i 
Bna tu re " 

feby certify that the information on this form is true and con-ect to the best of my knowlege. 

Firm 
Montgomery Watson IF:U=oi-mj>M-MWRSH.xbl 



WATSON 

o 
FLUSH MOUNT MONITORING WELL 

CONSTRUCTION SUMMARY 

Facility/Project Name 

Type of WeU 

Water TaWe Observation Well • 

Piezometer I I 

.Distance Weil Is From Waste/Source Boundary 

ft. 

Local Grid Location of Well 
P N. 

ft. P s . 
P E. 

ft. Dw. 
Grid Origin Location 

Lat 

St. Plane 

Long, 

ft. N, 
or 

ft. E. 
Section Location of Waste/Source PE-

pw. 
Location of Well Relative to Waste/Source 

Q Upgradient jQ Sidegradient 
•"Non<riown p ] Downgradient 

JOB NO. ^ / C ' Z / O Z O 
Well Name 

• 
led M 

I 

Date Well Installed 

Well Installed By; (Person's Name and Firm) 

(Geologist) / % ? Z / 

I 
I 
• 
I 
I 
• 
I 
I 
I 
I 
I 
I 
I 

Watertight Cover elevation 

.Well casing top elevation 

.Land surface elevatkan 

:Surface Seal, bottom 

uses classification of soil near screen; 
GP • G M P GC • GWIQ 
S M , 0 ' SC P ML • MH • 
Bedrock p j 

Sieve analysis attached? QYes 

Drilling method used; 
/ J f / , 0 HoUow Stem 

Drilling fluid used: Water 
Drilling Mud 

Drilling additives used? 

Describe 

a 
n 

QYes 

SWQ SP • 
CL • CH n 

0^ 
Rotary p| 
Auger g ^ 
Other Pj 

Air • 
None _ g - -

B-^o 

Source of water 

aEVA-noN DEPTH 

Bentonite seal, top _ ' _ ft. MSL or _ / ^ / T O ft. 

Fine sand, top _ ft. MSL or _ _ ft. 

Filter pack, top _ _ ^- ^ ^ ^ °'' S S ^ l Q ^• 

Screen joint, top _ _ ft. M S L o r _ ^ C < 3 ft-

Well bottom _ _ _ ft. MSL or _ 3 Z _ f J _ ft. 

Filter pack, bottom _ _ ft. MSL or J ^ T ^ J ^ ft. 

Borehole, bottom ft. MSL or ^ ^ _ ^ ^ ft-

Borehole, diameter in. 

O.D. well casing in. 

1.0. weU casing in. 

Bolt down water tight cover 
Inside Diameter On.) 

Water tight vrell cap? 
Lock? 

Surficial Seal: 

Length. 

Sand Drainage? 

Y e s . g No n 
Yes P j N o Q - — 

Concrete C ^ 
Bentonite P 

Y e s D N j i a 

Material between well casing and protective pipe: 
Bentonite - Q ^ 

Annular space seal • 
Other • 

Annular space seal: Granular Bentonite p ] 
Lbs/gal mud weight.. Bentonite-sand slurry p } 
Lbs/gal mud weigfit _... Bentonite slurry_,CT— 
% Bentonite Bentonite-cement grout p i 
cu ft volume added for any of the above 

Tremie Q) 
Tremie pumped g — 

Gravity p j 
Bentonite granules p | 

Bentonite pellets • 

How installed: 

r Bentonite seal:^^,^ 
P 1/4 inyQl /a in . P 1/2 in. ^......, ,_, 

/ t / ^ / ^ ^ j y ^ C^a /e / j / ^ ^ < f ^ / a i ^ other f l 
Fine sana matenai: Manuraaurer, proauct name & mesh size 

Volume added cu ft 
Filter pack material: Manufactuuf, product name & m ^ h size 

Volume add^ 
Well casing; v^^ 

Screen material: 
Screen type: 

Flush threaded PVC schedule 4 0 . g ' 
Flush threaded PVC schedule 80 Q 

Other P I 

Factory c u t , g - ~ 
Continuous slot p i 

Manufacturer C h & l l M S j S t n l ^ / ^ 
Slot size: ^ 0 f O / O m . 
Slotte<4 length; ^ ^ / a > I ft. 
Backfill material (below fitter pack): None,Q^— 

Other PI 

5^5 /̂ iho 
1 hereby certify that the information on this form is true and con^ect to the best of my knowlege. 
[signature Firm 

Montgomery Watson |f:\Forms\M-MVVRSHj[li| I 
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I 

i 

WATSON 

o 
FLUSH MOUNT MONITORING WELL 

CONSTRUCTION SUMMARY 

ility/PfDject Name 

^p 
I I ' 

of WeU' / 

Water Table Observation W e U ^ - -

Piezometer P 

Local Grid Location of Well 
P N. 

ft. p s . 
P E. 

ft. Dw. 

WeU Name 
JOB NO. ^ / ^ Z . 0 3 - d £ ' ^ 

miAji'^ 
Grid Origin Location 

Lat 

St Plane 

Date Well Installed 
Long, 

ft. N, ft. E. 

Section Location of Waste/Source PE. 
P W. 

/ ^ X . 9^ 
Distance Well Is From Waste/Source Boundary 

I 
Locatksn of Well Relative to Waste/Source 

Q Upgradient Q Sidegradient 
pj-Downgradient Q-Not-Known— 

WeU Installed By: (Pefson's Name and Firm) 

(Geologist) / ^ , ^ / J ^ y ^ ^ ^ ^ 

m\\^r)-f^^y>^^A—<^-nf-e<U(f-(Zc:^,-
Watertight Cover elevatkin 

K l l casing top elevation 

t
nd surface elevation 

rface Seal, bottom 

ft. MSL 

ft. MSL 

ft. MSL 

ft. MSL or ft 

I 
I 
I 
I 
i 

I 
\ 

I 
I 
I 
I 

u s e s classification of soil near screen: 
GP • G M P G C Q G W Q SWQ S P ^ -
SM P SC n ML • MH • CL • CH • 
Bedrock p j 

Sieve analysis attached? 

Drilling method used: 

QYes 

Rotary p j 
Hollow Stem Auger . ^ p 

Other P I 

Drilling fluid used: Water p ] 
Drilling Mud p j 

Drilling additives used? 

Describe 

QYes 

Source of water 

aEVA-noN 

Bentonite seal, top ' ft. MSL o 

Fine sand, top ft. MSL oi 

Filter pack, top _ _ ft. MSL o 

Screen joint, top ft. MSL o 

Well bottom _ _ ft. MSL oi 

Filter pack, bottom _ ft. MSL o 

Borehole, tiottom ft. MSL oi 

Borehole, diameter in. 

O.D. well casing in. 

l.D. well casing in. 

Bolt down v«tef tight cover 
Inside Diameter 0"-) 

Water tight well cap? 
Lock? 

Length. (in.) 

Surficial Seal; 

Sand Drainage? 

Y e s J 3 _ No • 
Yes P I N o J 3 _ 

Concretes ' 
Bentonite P 

Yes D N o Q ^ 

Material betvreen well casing and protective pipe; 
Bentonite P r 

I j Annular space seal p ] 
\ jG \cX(X y pother p i 

Annular space seal: Granular Bentonite p 
Lbs/gal mud weight.. Bentonite-sand slurry p 
Lbs/gal mud weight Bentonite slurry.f'T' 
% Bentonite Bentonite-cement grout p 
cu ft volume added for any of the above 

How installed: Tremie Q 
Tremie pumped . C T — 

Gravity p j 
Bentonite s e a l : ^ Bentonite granules P | 
P 1/4 in. 0 ^ 8 in. P 1/2 i f Bentonite pellet^^Q U V'' '". W3/0 in. U l/i: '?. oer 
/ > ? C F P0^<S-C-Ci\d j t A e d ( I ) \ J ^ other p 
Fine sana matenai:Mamiraaureir, proauct name & mesh size 

Volume added cu ft 
Fitter pack raalerial; Manufacturer, product name & mesh size 

Volume added j r r i ^ ^ e?>^cua^ T~ V)y.c <. Volume added 
Well casing: l^St. 
Screen material; 
Screen type; 

^ c u I 
threaded V M 6 scheddie 4 0 * 2 ^ 

Flush threaded PVC schedule 80 [ j 
Other P I 

?\JC-

Manufacturer 
Slot size: 
Slotted length: 
Backfill material (below fitter pack); 

Factory c u t _ g — 
Continuous slot |—| 

Other I—I 

< ^ 
O - 0 ( 0 in. 

| C ? , | ft. 
None p ! 
Other p 

hereby certify that the information on this fonn is tnje and conect to the best of my knowlege. thereby c€ 

jgnature 

I 
'(-ro^ 2.^ ^-^i. Finn 

Montgomery Watson IF:\Formj\M.MWRSHjt l j | 

~PTJ7TA trnt^t-^A J-.l l-n/ .'rXCt 
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I 
il 
'I 
I 
'I* 

I 
i 

WATSON 

o 
Project Name / l ' ^ i,̂ o p / ^ /^d^ l :> lAr y Well No. /^•'̂ '̂O <̂  
Location ^ c l / 1 ^ Ir̂ ^ v''<U XVi/ / Project No. V / ^ 2 . C 
Developed By i / y ! / ^ J Checked By 

V/^2. 0?^oV 

(Taji this well be purged dry? 

Well development method 

surged with bailer and bailed 
surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block, bailed and pumped 
compressed air 
bailed-onJy 

• Yes J 2 ^ o 

D 
D 
D 
D 
D 
D 

_S-
pumped only 
pumf)ed slowly 

D 
D 

Time spent developing weU mm. 

Total well depth (TOC) 
IfFrom weD construction summary) 

Measured well depth (Before) 

Measured well depth (After) 

Inside diameter of well 

1^ Volume of water in filter pack and well 
j K casing 

I Volume of water removed from well 

iRelative recovery rate ft. per. 

^ s 
_ ^ o _ . o ft. 

. _ ft. 

_ _ g ^ . O ft. 

- gal. 

/ / / ^ gal-

min. 

il& Volume of water added (if any) 

Source of water added 

gal. 

,r 

10 Depth to Water 
(from top of 
well casmg) 

Date: 

Time; 

11 Sediment in well 
bottom; 

12 Water Observations; 

Color 
Odor 
Turbidity 
HNu 

Before Development 

Jl/ji.- ft. 

mm dd yy 

c. / / : V-55 p.m. 

inches 

Clear p | 

Turbid ^ . . B ^ 
fDescribe) 

h/^h-

After Development 

0i^ '? i9C ' 
mm dd yy 

• a.m. 

inches 

Clear ^ j ^ 
Turbid p 
(Describe) 

Filter Pack Vol. (gallons) 0.057(R2 - r^ )ls 

WeU casing Vol. (gallons) 0.16r 2 I 

Saturated length of sand pack (ft.) (Is) 

Length of water column (ft.) (1) 

R = Radius of borehole (in.) r = Well radius (in.) 
Collect groundwater sample if drilling fluids were used and well is 
at solid waste facility: 

13 Total susuended solids 
(500 ml ilnfiltered) 

14. COD 
(250 ml Unfiltered Sulfuric) 

mg/1 

ms/l 
IBcrOREl 

mg/1 

m2/l 
IAF7E.H1 

Time 
Gallons 
Purged pH 

Spec. 
Cond. 

T 
deg. C 

Spec. Cond. 
at 25 dea. C Color Odor Turb. Comment 

}S]^ I-.'IC 3«oo 14. ( l^ kt 
M2^ S'Oi t-^Z. iz>r ^ . k. 
[tloo_ e-io Z-fe^ l£ll ^ , U 
i z ^ 'P^.ol Z.1-0 iZ.^ iLhi U[ 

Lizir 
7,^r 7.7^ \o,^ N ' ^ >Vt«f cl 

-̂ M ZG^n / ^ ' 1 )f.Uv Y\̂ /(/ 

e.oz 
^ ^ ^ • Hr8 /TJVA. W^<j 

i i M ^ 6 ^ 17.1 V. (I.U I OK) 

I \Forms\M-DEVEL.xls] 

file:///Forms/M-DEVEL.xls


W A T S O N 

o 
Project Name CiCLti^P /-/-ffdyt^hi-^'^y 
Location f ^ J / \ , h ^ , i r < l , 73^J ^ 
Developed By / ^ i p \ / 

Well No. /•l^CO 7^ 
Project No. ^ / ( ^ 2 . O Z O ^ 
Checked By 

1. Can this well be purged dry? 

2. Well development method 

surged with bailer and bailed 
surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block, bailed and pumped 
compressed air 
bailed otdy 

~pumped"only 
pumped slowly 
Other 

• Yes O - ^ o 

D 
D 
D 
D 
D 

H3— 
D 
D 

3. Time spent developing well 

4. Total well depth (TOC) 
(From well construction summary) 

Measured well depth (Before) 

Measured well depth (After) 

5. Inside diameter of well 

6. Volume of water in filter pack and well 
casing 

7. Volume of water removed fixim well 

Relative recovery rate ft per. 

4£ mm. 

ft. 

. gal. 

min. 

Volume of water added (if any) 

Source of water added 

gal. 

Time 
Gallons 
Purged pH 

Spec. 
Cond. 

T 
deg. C 

10 Depth to Water 
(from top of 
well casmg) 

Date: 

Time; 

11 Sediment in well 
bottom; 

12 Water Observations: 

Color 
Odor 
Turbidity 
HNu 

Before Development 

b. C?! ̂ 1 f 6 
mm dd yy 

j a - l - m . 

Clear p ] 
Turbid .2!j 
(Describe) 

After Develooment 

mm dd j-y 

• a.m. 

. inches 

Clear j3>-
Turbid p j 
(Describe) 

^^no 

Filter Pack Vol. (gallons) 0.057(R2 - r^ )ls 

Well casing Vol. (gallons) 0.16r 2 1 

Saturated length of sand pack (ft.) (Is) 

Length of water column (ft) (I) 

R = Radius of borehole (in.) r = Well radius (in.) 
Collect groundwater sample if drilling fluids were used and well is 
at solid waste facility: 

13 Total susDcnded solids 
(500 ml Unfiltered) 

14. COD 
(250 ml Unfiltered Suifiiric) 

mg/l 

ms/l 
lArT£.=*l 

Spec. Cond. 
at 25 de2. C Color Odor Turb. Comment 

/ ^V3 :K^O% ?'V/ 4^6r UM. ftiW) li 
/^s^g 9.C.I MI^ llLl l^kr/\ h 
/os-^ <):UG ^srz /r.?- i r iivn \A 

/^rfe -̂ ."̂ z ^n zm H~b/y\ yv\6cf 

I 
"I 

I 

J/o^ 1-.157- w r LMi Ulyy^ Wid 
i/oe 7.?o ^ < ^ l l ^ ' l li't^^ l o . k± 
///J 7-. go W Z /6'r tika 01/^ 
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I W A T S O N 

o 
Project Name CiciUjP N-H^VbTA^^y 
Location <^^^.l,„ I ^ J ^ ^ JZAJ ^ ' 
Developed By / ^ f c V ^ 

Well No. n i O U ^ 
Project No. v / ^ 2 . ^ Z g V 
Checked By 

this well be purged dry? 

i^Well development method 

n Yes ^ 2 - ^ 0 

surged with bailer and bailed 
surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block, bailed and pumped 
compressed air 
bailed only 

I 
I 
I 
I 
I 
w 

D 
D 
D 
D 
D 

n 
pumped only 
pumped slowly u 

u 

Time spent developing well 

[Total well depth (TOC) 
rom weU construction simimary) 

Measured well depth (Before) 

ieasurcd well depth (After) 

de diameter of well 

6. Volume of water in filter pack and well 
• casing 

t 
I 

Volume of water removed from well 

elative recovery rate ft per. 

/ O min. 

^ O - O f t . 

. gal. 

min. 

Volume of water added (if any) 

Source of water added 

gal. 

10 Depth to Water 
(from top of 
well casmg) 

Date: 

Time; 

11 Sediment in well 
bottom: 

12 Water Observations; 

Color 
Odor 
Turbidity 
HNu . 

Before Develooment 

b. 6 iZ^ I ^(: 
mm dd yy 

r / a . m . 

mcnes 

Clear ^ J 2 ^ 
Turbid p 
(Describe) 

/ O Q d 

After Develooment 

& iZ"? I 9 6 
mm dd w 

[2| a.m. 

iO Ji '^DP-m. 

inches 

Clear j ^ — ' 
Turbid p 
(Describe) 

Filter Pack VoL(gaUons) 0.057(R2 -r^ )ls 

Well casing VoL (gaUons) 0.16rM 

Sahirated length of sand pack (ft.) (Is) 

Length of water column (ft) (1) 

R = Radius of borehole (in.) r = Well radius (in.) 
Collect groundwater sample if drilling fluids were used and well is 
at solid waste facility: 

13 Total susDcnded solids 
(500 ml Unfiltered) 

14. COD 
(250 ml Unfiltered Sulfuric) 

mg/l 

m2/l 
IBErOREl 

mg/l 

msA 

I Time 
Gallons 
Purged pH 

Spec. 
Cond. 

T 
deg.C 

Spec. Cond. 
at 25 de2. C Color Odor Turb. Comment 

^ O S ^'Sl~ ^ ^ 2 /5'3 d-̂ ouA — i&Ld 

I 

f 

^^.TT SiS-Q / ^ r O C/e<^ l_̂ _oo_ 
7>?2 i^V/ / 3 . S cM.o^ fo<^ 

t 
I :\Forms\M-DEVEL.xls] 



W A T S O N Project Name { ' N i^.'in r i - t f€^(anyCi/ '^/ 

L o c a t i o n _ £ ^ ^ ^ 2 S E S Z I ^ ^ _ _ _ Z 
Developed By / ^ 6 ^ / 

Weil No. /l^q CO V 
Project No. ^ / I T - I O T ^ " / 

' Checked By 

1. Can this well be purged dry? 

2. Well development method 

surged with bailer and bailed 
surged with bailer and pimiped 
surged with block and bailed 
surged with block and pumped 
surged with block, bailed and pumped 
compressed air 
bailed only 

—pumped-only 
pumped slowly 
Other 

3. Time spent developing well 

4. Total well depth (TOC) 
(From well construction summary) 

Measured well depth (Before) 

Measured well depth (After) 

5. Inside diameter of well 

6. Volume of water in filter pack and well 
r . in 'np 

, Volume of water removed from well 

Relative recovery rate ft per. 

• Yes J ? O ^ 0 

D 

D 
D 
D 
D 
D 

- S — 
D 
D 

^ O nuD. 

^-J-ft-

ZST-^ft. 

. gal. 

_ 3 . B g a l . 

min. 

Volume of water added (if any) 

Source of water added 

gal. 

10 Depth to Water 
(from top of 
well casmg) 

Date: 

Time: 

11 Sediment in well 
bottom: 

12 Water Observations: 

Color 
Odor 
Turbidity 
HNu 

Before Development 

^.oo^ 

mm dd yy 

• a.m. 
c. / 2 ) ; / 5" n p-m-

<^/;^/9<^ 
mm dd yy 

.n a-m. 
l o • / ^ D P-m. 

Clear p 
Turbid J ^ ; ^ 
(Describe\ 

After Develooment 

^ . 0 O^ 

I 
I 
I 
I 

mcnes | 

Clear j n 
Turbid ^^ ;̂f" 
(Describe) 

/ / . ^ ^ 

/^(S^ 

I 
I 

Filter Pack Vol. (gaUons) 0.057(R2 - r^ )ls 

Well casing VoL (gaUons) 0.16rM 

Saturated length of sand pack (ft.) (Is) 

Length of water column (ft) (1) 

R = Radius of borehole (in.) r = Well radius (in.) 
Collect groundwater sample if drilling fluids were used and well is 
at solid waste facility: 

13 Total susoended solids 
(500 ml Unfiltered) 

14. COD 
(250 ml Unfiltered Sulfuric) 

mg/l 

IBcFOREl 

mg/l 

ms/1 
lAFrE.=ll 

Time 
Gallons 
Purged pH 

Spec. 
Cond. 

T 
deg. C 

Spec. Cond. 
at 25 des. C Color Odor Turb. Comment 

/ 0 Z ^ Q.T-C ^ . ^ Z , ^ C IC>^1\ A 
/ ev r -^sz v/?^ / 6 '6 ih 
/^S>o T^W3 ^eo / C ^ 

/ ^ ^ r 7.38 ^eo ;6/g 

/^^o \y li.Hi V ? ^ IAS. h ; I 
I 
I 
1 
I 

[F:\Forais\M-DEVEL.xls] 



I 
I 
I 
I 
I 
I 
I 
r 
•M. 

I 

WATSON 

o 
Project Nam ê /J /y i l l P / ^ T / / ^ ^ ^ C^ST^ 

Location ^ d / y i i m n A ^ ^ ^ J ^ / ^ 
Developed By M S v 

Well No. /nuj/o 
Project No. 4 ^ / ' ^ 2 . ^ ? ^ ' / 
Checked By 

Can this well be purged dry? 

WeU development method 

surged with baiier and bailed 
surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block, l)ailed and pumped 
compressed air 
bailed only 
pumped only 
pumped slowly 
Other 

Time spent developing weU 

Total well depth (TOC) 
[(From weU construction simmnary) 

Measured well depth (Before) 

n Yes ^ r ^ o 

D 

D 
D 
D 
D 
D 

~n 
u 
D 

mm. 

Measured well depth (After) 

Inside diameter of well 

0. Volume of water in filter pack and well 

I casing 

I 
I 

Volume of water removed from well 

•Relative recovery rate ft per. 

1 2 
î o_ ft-

_2^0^0_ in. 

. gal. 

^-igal . 

min. 

Volume of water added (if any) 

Source of water added 

gaJ. 

10 Depth to Water 
(from top of 
well casmg) 

Date; 

Time; 

11 Sediment in well 
bottom: 

12 Water Observations: 

Color 
Odor 
Turbidity 
HNu 

Before Development 

a- ^-LZ-^ 

b. ^ / Z g / ^6 
mm dd >y 

• a.m. 

Clear p 

Turbid ^ J ^ T ' 
(Describe) 

/ / r ^ a u i H 

After Devcloomeat 

mm dd yy 
D a-m. 

/ / ^ : Z G n P-ni. 

'. inches • 

Clear p 
Turbid ^ S - ^ 
(Describe) 

Ac^^ 

Filter Pack Vol. (gallons) 0.057(R2 - r^ )ls 

WeU casing Vol. (gaUons) 0.16r M 

Saturated length of sand pack (ft) (Is) 

Length ofwatcr column (ft) (1) 

R = Radius of borehole (in.) r = WeU radius (in.) 
CoUect groundwater sample if drilling flmds were used and well is 
at soUd waste facility: 

13 Total suspended solids 
(500 ml Unfiltered) 

14. COD 
(250 ml Unfiltered Sulftiric) 

mg/l 

m2/l 
IBEfOREl 

mg/l 

ms/l 
lAi=T£.=ll 

I Time 
GaUons 
Purged pH 

Spec. 
Cond. 

T 
deg. C 

Spec. Cond. 
at 25 dea. C Color 

Mi 
Odor Turb. Comment 

c^<' / r ? H 7'SI l-S^ /v.v 
771^ 

k, 

f 

7^23 T^r ir.^ L ; 
1-̂ 6 i-z-r I2i^ Ihi tlL h. 

i^-oo -^.ZO 7^r ICA' lU •T in L 
i ^ ^ ^ 1-.70 '~}-oO /C'.3 l±k̂  A^ 

I l:\Fornis\M-DEVEL.xls] 
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W A T S O N 

o 
Project Name L l / j UVlO / J - t f d ^ ^ - w ' l / 
Location £^d/y?6L/sM^i '^^ / 
Developed By f^S^y/ ~ 

Well No. n i u ) U 
. Project No. ^ / < ^ 7 . r C ) 7 . 0 V 
Checked By 

1. Can this weU be purged dry? 

2. WeU development method 

surged with bailer and bailed 
surged with bailer and pumped 
surged with block and baUed 
surged with block and pumped 
surged with block, baUed and pumped 
compressed air 
bailed only 

^pumpcd"only 
pumped slowly 
Other 

• Yes ITfNo 

; ^ 
D 
D 
D 
D 
D 

- B — 

13. Time spent developing weU 

4. Total weU depth (TOC) 
(From weU construction summary) 

Measured weU depth (Before) 

Measured well depth (After) 

5. Inside diameter of weU 

6. Volume ofwatcr in filter pack and weU 

7. Volume of water removed firom well 

Relative recovery rate ft per. 

nun. 

n 
n 

ii^ft-

. _ ft. 

l a ^ 

. gal. 

e.^gal. 

8. Volume ofwatcr added (if any) 

9. Source of water added 

gal. 

10 Depth to Water 
(from top of 
weU casmg) 

Date; 

Time; 

11 Sediment in weU 
bottom; 

12 Water Observations: 

Color 
Odor 
Turbidity 
HNu 

Before Development 

a- -Si^^ 

mm dd yy 
• a.m. 

Clear p 
Turbid 1 3 ^ 
(Describe) 

After Devcloomeat 

mm dd w 

n a.ni. 

iiiches 

Clear p 

Turbid Z^-— 
(Describe) 

^ ^ ^ 

FUter Pack Vol. (gaUons) 0.057(R2 - r^ )ls 

WeU casing VoL (gaUons) O.ier^l 

Saturated length of sand pack (ft) (Is) 

Length ofwatcr column (ft) (1) 

R = Radius of borehole (in.) r = WeU radius (in.) 
CoUect groimdwater sample if driUing fluids were used and \yeU is 
at soUd waste faciUty: 

13 Total stispended soUds 
(500 ml Unfiltered) 

14. COD 
(250 ml Unfiltered Sulfuric) 

mg/l 

ms/l 
IBcrOREl 

mg/l 

ms/l 
lAi=7L^l 

i 
f 
I 
f 

f 
I 
i 
f 
f 
f 
I 
I 

Time 
GaUons 
Purged pH 

Spec. 
Cond. 

T 
deg. C 

Spec. Cond. 
at 25 dea. C Color Odor Turb. Comment 

/?3o h91- 1-.63 C<^ /6.2- / i ^ jyv^^i 1^; 
n^^ 7:6^ Cpo^ JV'C u-h^ h 

7X3 Goo isin lj± ncL n\c c/\ 

r r 
l~'\b l^QO is:4 v.t4U 1 ^ L 

(7^o 1 M L o o Mf.j V.)<-U lo I 
I 
I 

[F:\Forms\M-DEVEL.xls] I 
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I 
I 
I 
I 
J 
I 
l l 
.ftv{( 

I 

W A T S O N 

o 
Project Name (li^irti/P f'^tfe^v^ ^ T ^ ' ' y 
Location ^ ( \ ~M g A ^ 
Developed By 

Well No. n ^ ^ A J / Z 
' Project No. ^ / c J ^ .OZ<C)Y 
' Checked By 

'Can this weU be purged dry? 

[Well development method 

surged with bailer and bailed 
surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block, baUed and pumped 
compressed air 

-IjaUedjsnly 
pumped only 
pumped slowly 
Other 

o ^ ^ e s p ] No 

D 

D 
D 
a 
n 
n 
D 
D 

Time spent developing weU 
IB 

mm. 

Total weU depth (TOC) 
rom weU construction stmimary) 

Measured weU depth (Before) 

'easurcd weU depth (After) 

Inside diameter of weU 

Volume of water in fUter pack and weU 
casing 

Volume ofwatcr removed from well 

elative recovery rate 

/ ^ .<9 ft. 

_ J _ ^ 0 _ ft. 

_2^.0^g_ in. 

. gal. 

?:.Jgai. 

ft per. min. 

I Volume ofwatcr added (if any) 

Source of water added 

gal. 

10 Depth to Water 
(from top of 
weU casmg) 

Date; 

Time: 

11 Sediment in weU 
bottom: 

12 Water Observations: 

Color 
Odor 
Turbidity 
HNu 

Before Development 

a- 3 - (^<^ft-

b. 0>iZO 1 ^ 6 
mm dd yy 

• a-m. 
c. / 3 : / Z_ • p.HL 

inches 

Clear p 
Turbid ' J ^ ^ 
(Describe) 

After Develooment 

^ / ^ / 9(g 
mm dd Yj 

D a-m. 

/ 3 : 3^np-m. 

mcnes 

Clear j ^ r -
Turbid p 
(Describe) 

FUter Pack Vol. (gaUons) 0.057(R2 . r^ )ls 

WeU casing Vol. (gaUons) 0.16r 2 1 

Saturated length of sand pack (ft) (Is) 

Length of water column (ft) (1) 

R = Radius of borehole (in.) r = WeU radius (in.) 
CoUect groundwater sample if driUing fluids were used and well is 
at soUd waste faciUty: 

13 Total suspended solids 
(500 ml Unfiltered) 

14. COD 
(250 ml Unfiltered Sulfuric) 

mg/l 

ms/l 
BEFORE) 

mg/l 

m2/l 
lAFTHRl 

I Time 
Gallons 
Purged pH 

Spec. 
Cond. 

T 
deg.C 

Spec. Cond. 
at 25 dea. C Color 

Hk. 
Odor Turb. Comment 

A33 im. 6zr" 2S\,2> J l UH^cl^ 

\ 

i %\z 7-Z^ ^qj llhn n ymcf 
i iO i l-Zo 2lA Lti^ n̂ ĉ  A 
JuAli ^ a o Z\A <>M^ i ' M hu i ry 

IsTL T r̂̂  Ci-^ CLL '^u yhtpcO 

^ IdL -7-00 Zi^^ C£h fcx U' - ^ 

\ 

t 
I tAJU/ 

\Forms\M-DEVEL.xls] 
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WATSON Project Name ( j ^ i ^ p / f - f i e ^ - i ^ t ' - ^ ' y 
Location £ ( 
Developed By 

Well No. / )^L0 / 3 
•ly g A ^ Project No. H/C^7 . Q Z - J O Y ' 

Checked By 

1. Can this weU be purged dry? 

2. WeU development method 

surged with baUer and bailed 
surged -with bailer and pumped 
surged with block and baUed 
surged with block and pumped 
surged with block, bailed and pumped 
compressed air 

-baUed-oaly 

a Yes J 2 ^ o 

D 
^ ^ 

D 
C 
D 
D 

_ D 
pumped only 
pumped slowly 
Other 

3. Time spent developing weU 

4. Total weU depth (TOC) 
(From weU construction summary) 

Measured wcU depth (Before) 

Measured weU depth (After) 

5. Inside diameter of weU 

6. Volume ofwater in filter pack and weU 
' •-• '^ 'ng 

7. Volume ofwatcr removed from well 

Relative recovery rate 

D 
u 
D 

^ ^ m i n . 

_ ^ 2.Sift. 

. _ ft. 

_ ^ 2 , . ^ f t . 

_Q^oo "̂ -
. gal. 

_ ^ £ . i . g a l . 

ft per. min. 

8. Volume ofwater added (if any) 

9. Source ofwater added 

gal. 

10 Depth to Water 
(from top of 
weU casmg) 

Date; 

Time; 

11 Sediment in weU 
bottom: 

12 Water Observations: 

Color 
Odor 
Turbidity 
HNu 

Before Dc-/elopmcnt 

b. <^ I Z Q l 9 ^ 
mm' dd yy 

a a-m. 

mcnes 

Clear 
Turbid 
(Describe) 

Al. 

After Develooment 

^ - £ i < ^ ft-

mm dd yy 

_ D a-m. 

/S : 3 a D P-°i-

Clear p 
Turbid. j Q - — 
(Describe) 

E: 

FUter Pack VoL (gaUons) 0.057(R2 - r^ )ls 

WeU casing VoL (gaUons) 0.16r M 

Sahirated length of sand pack (ft) (Is) 

Length ofwater column (ft) (1) 

R = Radius of borehole (in.) r = WeU radius (in.) 
CoUect groundwater sample if drilUng fluids were used and well is 
at soUd waste facility: 

13 Total susoended solids 
(500 ml Unfiltered) 

14. COD 
(250 ml Unfiltered Sulfuric) 

mg/l 

m2/l 
IBcrOREl 

mg/l 

lArTE.Rl 

i 
I 
I 
I 
f 
I 
f 
I 
I 
I 
I 
I 
f 
I 
I 
I 
ll 
I 

Time 
GaUons 
Purged pH 

Spec. 
Cond. 

T 
deg. C 

Spec. Cond. 
at 25 dez. C Color Odor Turb. Comment 

V / J T V '7i^l- Uso ina fe^y-yl k 
Icc^ 70< JJLL hnrvi L. 
ISM 2k. ( O )y>o hrvi A 

0/ V>L U <0J n<^ hno kl. 

[F:\Forms\M-DEVEL.xls] 
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( W A T S O N 

o 
Project Name T ^ i M p /^-fre^v^^^-u,-'y 
Location ^A l i nhnA^c l ) Z^A^ 
Developed By / y i ! ^ V 

Well No. /U60/^/ 
\ Project No. V/<^ Z ^ <^Z^ t / 
Checked By 

W;;an this wcU be purged dry? 

2^iVeU development method 

^ turged with bailer and bailed 
' s u r g e d with bailer and pumped 
•surged with block and baUed 
•surged with block and pumped 
Jsurged with block, baUed and pumped 

.compressed air 
led only 

D Yes 0 ^ 0 

JbaU 

Jp™ 

I 
l l 

I 

D 

D 
D 
n 
D 
D 

10 Depth to Water 
(from top of 
weU casmg) 

Date; 

Time: 

11 Sediment in weU 

Before Development 

a-__,^.^g.ft. 

b. Q IZ.O I ^ ^ 

mm dd yy 

_ D a.m. 
= • ^ 3 : Y ^ D P - H L 

After Development 

6z^i<^<^ 

mm dd yy 

_/J_ : J T D P-m-

umocd only 
pumped slowly 
lOthcr 

Time spent developing weU mm. 

[Total weU depth (TOC) 
rom weU construction summary) 

Measured weU depth (Before) 

icasurcd well depth (After) 

Inside diameter of weU 

q^ Volinne ofwater in fUter pack and weU 
casing I Volume ofwatcr removed from well 

HR.elatiYe recovery rate ft per. 

D 
D 
G 

zs 
_ _ 2 ^ . 0 ft. 

'_ _ . _ ft. 

_ _ 3 ^ . j O f t . 

. gal. 

bottom: 

12 Water Observations: 

Color 
Odor 
Turbidity 
HNu 

inches 

Clear p 
Turbid 1 5 ^ 
(Describe) 

A /aL ty>7 

/ 2 / 4 ^ 

Clear £ ^ 
Turbid p 
(Describe) 

FUter Pack Vol. (gaUons) 0.057(R^ - r^ )ls 

WeU casing VoL (gaUons) 0.16rM 

Sahiiated length of sand pack (ft) (Is) 

Length ofwatcr column (ft) (1) 

R = Radius of borehole (in.) r = WeU radius (in.) 
CoUect groundwater .sample if drilling fluids were used and well is 
at soUd waste facUity: 

I Volume ofwatcr added (if any) 

Source ofwatcr added 

gal. 
13 Total susoended soUds 

(500 ml Unfiltered) 

14. COD 
(250 ml Unfiltered Sulfuric) 

mg/l 

ms/l 

mg/l 

ms/l 
IAF7=.=*1 

Time 
GaUons 
Purged pH 

Spec. 
Cond. 

T 
deg.C 

Spec. Cond. 
at 25 des. C Color Odor Turb. Comment 

/ ' ( I ?.^r dsOCs /^s h-f^V) ( A . I \ ^ 

9.23 ^ro J^s2. ^ n / i n U'^i^ 
7^2 / £^ I£A I T hnrt', lA^ei 
5iM ^ 5 5 1(^<Z / / ^ /^ yucP 
Z2^ ^ 1 ^ f ^ c j <>^Cki 

5:d^ 
JCM> 

I 
U/ l-.u ^z o iXA •c^ 

I 

I ;\Forms\M-DEVEL.xls] 



Appendix E 
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> 
•o 
9 
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i 
i GROUNDWATER SAMPLING DATA SHEET 

I 
Ifoject 
(^ ject No. 
A i d Personnel: 

f 
Time 

fkh-wLo./ 
/^/fjZ. ^ 2 ^ ^ ' ^ 

Date ^ J Z S ) CfC Well No. / ^ < ^ Z 
Sample No. ^ 

/% êH/ pSJZ^^<p^ 

[ ^ 0 O t 
f 
I 

I 
ili^ 

I 
I 

I 
I 
I 
I 
t 

n^o 

ell Casing Volumes 
(gal/ft) 

1.25" 
1.5" 
2" 
2.5" 
3" 
3.5" 
4" 
6" 

0.077 
0.10 
0.164 
0.24 
0.37 
0.50 
0.65 
1.46 

:\focms\gwcUia.iJs] 

Initial Water Level 
•Depth of Well 
* Length of Water Column 
* Diameter of Well 
* One Well Volume 
* Evacuation Method 

^ O ^ C . ' T ^ 
. ^ 1 ~ ^ 

^ ^ 9 ' 3 > 

( T t / ^ Began Evacuation 

Number of Volumes Removed 

Began Sampling 

Completed Sampling 
* Sampling Method 

Field Analysis 
* Temperature 
* Conductivity 
•pH 
* Turbidity 
* Color • 
•Odor 
* Other 

^ 

/AJhc .6^ P?y/Wp 

I 

• 3 ^ 

7>H? 
'f 'V^llcJ 
jp-foif^K 

z. 

•390 
JH. 

iHouA 

l -^CiD\J- /Oc\ tyt^. 

SSI ^ / ( ' ^ 
^ \ ^ \ f\^l7li 
h-njyjy. }pn^au^ 

Samples Obtained / Remarks: 



GROUNDWATER SAMPLING DATA SHEET 

Project 
Project No. 
Field Personnel; 

udm̂ Â  /?/rc'^l Ul/V 
^/r.Z'.ozov 

Date 
SampI 

UIZAIRL 
leKlo. ' 

Well No. n^L^G 

ZlZl'lSyZh/̂ (7 

• 
I 
I 
I 

I 
I 
f 
f 
I 

Time 

iL;42 

i 2 i ^ 

Well Casing Volumes 
(gal/ft) 

1.25"= 0.077 
1.5" = 0.10 
2" = 0.164 
2.5" = 0.24 
3" = 0.37 
3.5" = 0.50 
4" = 0.65 
6" = 1.46 

[j:\fornis\gwdau.xls] 

Initial Water Level 
* Depth of Well 
* Length of Water Column 
* Diameter of Well 
* One Well Volume 
* Evacuation Method 

Began Evacuation 

Number of Volumes Removed 

n r h s / a u 
^ O ' 

/ 7 ^ l 
<^.oa^' 
/l/CL 

Z A J ^ C Z . / i 7 / ^ > 7 .S> 

8 
(. c ^ ^ . ^ T Began Sampling 

Completed Sampling 
* Sampling Method 

Field Analysis 
* Temperature 
* Conductivity 
*pH 
* Turbidity 
* Color 
*Odor 
* Other 

tyO^Ci Zf 

I T -
pc/t^Z> 

C (̂  T 
I ' i ' i i^ ' r K.̂  ;5.q /i.-X-^i-'^ \^-^ p : I 

n;j£> 1 '̂-̂ S '^"'"^ 13'-cT ^-i-'-io 
Samples Obtained / Remarks: 

I 
I 
I 
I 
I 



t 
§ 
i 
ft 
I 
t 
I 
I 

r 

GROUNDWATER SAMPLING DATA SHEET 

roject 
Project No. 
Ipield Personnel: 

/VvAV.^ /l-Ztc^/l u^y 
^/&^rO20V 

Date 
Sample No 

&/z<^ihiC Well No. /l'fu^9-

C.yvjR.meW 

Time 

/o:34-

j j j j a 

I 
i 
I 
I 
I 
I 
I 
I 
I 

Well Casing Volumes 
(gal/ft) 

1.25" 
1.5" 
2" 
2.5" 
3" 
3.5" 
4" 
6" 

0.077 
0.10 
0.164 
0.24 
0.37 
0.50 
0.65 
1.46 

(j :\fOf ms\g wdaLi xls 1 

Initial Water Level 
* Depth of Well 
* Length of Water Column 
* Diameter of Well 
* One Well Volume 
* Evacuation Method 

Began Evacuation 

Number of Volumes Removed 

l [ . 1 ̂  Began Sampling 

Completed Sampling 
* Sampling Method 

Held Analysis 
* Temperature 
* Conductivity 
*pH 
* Turbidity 
* Color 
*Odor 
* Other 

^,52 
ISLL 
TzÎ K 
9 rOn 
J^'09i ^yc/ 

/ • V ^ g . / ^ F u y y ? p 

3L 

U)huL <; pUryt p 

n $ < . l^>( \%- l r . \ ^A { " ^^ ,q-.^ ffe.'r 

Samples Obtained / Remarks: 



GROUNDWATER SAMPLING DATA SHEET 

Project 
Project No. 
Field Personnel: 

f^y.^on/^.^i^ 'dp. 
5x 

u^y 
UZhtjOiZDhL 

Date ^ 7 2 - ^ / ^ 6 Well No. ^ \ \ k \ ^ 9 ^ 
Sample f^o. 

rjn/ifj^./uRU 

• 
I 
I 
I 

I 
I 
f 
I 
f 
I 
I 
I 
f 
I 
I 
I 
I 
I 

Time 

[ Q l O ' o 

Well Casing Volumes 
(gal/ft) 

1.25"= 0.077 
1.5" = 0.10 
2" = 0.164 
2.5" = 0.24 
3" = 0.37 
3.5" = 0.50 
4" = 0.65 
6" = 1.46 

[j :\forms\gwdata.xIs I 

Initial Water Level 
* Depth of Well 
* Length of Water Column 
* Diameter of Well 
* One Well Volume 
* Evacuation Method 

Began Evacuation 

Number of Volumes Removed 

Began Sampling 

Completed Sampling 
* Sampling Method 

Held Analysis 
* Temperature 
* Conductivity 
*pH 
* Turbidity 
* Color 
*Odor 
* Other 

Zw/-<fC (Ci i^ 

3 o -
/ v - / ^ 

3 ' O o 

3 

DZncfe. Put'Uh 

I S ^ 14.0 ,, f3Js 

1-%1 •^-T"9 3 . 1 ^ 

f 0 : 0 3 f O \ o % ( 0 : \ ^ 
Samples Obtained / Remarks: 

/̂ Al N 9 ( ^ 0/\um^r^S^ AT h.̂ ^J 

•.•3fr 



Project 
Project No. 
Field Personnel: 

f 
I 
I 
f 
I 
I 

I 

GROUNDWATER SAMPLING DATA SHEET 

/^/-/ AM n Z^T/ey^ u y y Date 6 / 2 9 / ^ 6 
Z//Z?Zfb2C)<Z ^ Sample No. ' 

Well No. 

nyy?n. 

\H>'\o 

Well Casing Volumes 
(gal/ft) 

i 
I 
1 
I 
I 
I 
I 
i 
I 

1.25" 
1.5" 
2" 
2.5" 
3" 
3.5" 
4" 
6" 

= 0.077 
= 0.10 
= 0.164 
= 0.24 
= 0.37 
= 0.50 
= 0.65 
= 1.46 

(j:\lorms\gwdata. xls] 

Initial Water Level 
* Depth of Well 
* Length of Water Column 
* Diameter of Well 
* One Well Volume 
* Evacuation Method 

Began Evacuation 

Number of Volumes Removed 

Began Sampling 

Completed Sampling 
* Sampling Method 

Field Analysis 
* Temperature 
* Conductivity 

*PH 
* Turbidity 
* Color 
*Odor 
* Other 

4.0 
" ^ • ( rA -
-^•4.4 ' 

2^ 
s i H 

^ 

£-

Zn/l-ic* Ze Pc/fvip 

4^5-^ 
^ • < c ^ 

M£-C> - ^ L T . &P<: L-r. & 2 A ^ 
UOOi^ 

4^^ 

4^r. .x i 
T - 'T : ^ 

AJO'^.gL 

SAu3^ 
- ^ t ^ £ U c 

^ - ^ ^ 3 

K > O l O ^ 

Samples Obtained / Remarks: % : ^ -

file://j:/lorms/gwdata


GROUNDWATER SAMPLING DATA SHEET 

Project 
Project No. 
Field Personnel: 

{2lL/l1p / 7 / r e ^ L u ^ Date ^c,, . ;K:,VO^S^. Well NO. / ( / t l / \ j / Q 
Sample No. 

Time 

(j :\forms\gwdUa.xls] 

Initial Water Level 
* Depth of Well 
* Length of Water Column 
* Diameter of Well 
* One Well Volume 
* Evacuation Method 

Began Evacuation 

Number of Volumes Removed 

Began Sampling 

Completed Sampling 
* Sampling Method 

Well Casing Volumes 
(gal/ft) 

1.25"= 0.077 
1.5" = 0.10 
2" = 0.164 
2.5" = 0.24 
3" = 0.37 
3.5" = 0.50 
4" = 0.65 
6" = 1.46 

Field Analysis 
* Temperature 
* Conductivity 
*PH 
* Turbidity 
* Color 
*Odor 
* Other 

fl 
fl 
fl 
fl 
fl 

^ 4 . . u : 

^ " 

..14 
p i < ^ i r ? P 

^ 

[AZf/i^Ze P\yt-i^^>:> 

llo.S''o l b -4^ 
IT 

•^50. y i . 
^ • ^ 1 

Vi-ifir ft^rioO) 

M C ^ 

>,P5-x. • T : ^ ^ 
-\.-M^ 

U C O T - pi2jCi I L f G + c r ^ 

f C t ^ ^ l 

' -M 

Jli^ 
J 

fO'^h^ii 

Lk. rw% 
1 - ' ^ } 

a c t f r 
'(hr^siKj 

AJC^S^ 

T > ^ ' • . 

Samples Obtained / Remarks: 

fl 
fl 
fl 
fl 
fl 

I?', eo n ' o ^ 

f 
fl 
f 
f 
I 
f 
I 
I 

S/2A. \ 

A;C/V.'L 



Project 
Project No. 
Field Personnel 

f 
i 
f 
I 

I 
I 
i 

liii 
I— 
I 
I 
I 
i 
i 
i 
I 
I 

GROUNDWATER SAMPLING DATA SHEET 

/ ^ ^ . ^ ^ / 9 - / f ^ l ^ U ^ ^ Date Z o l z ^ k G 
^ ^ / / ^ 7 f 0 7 ^ V Sample Nfê  ' 

Well No. 

n. "̂ 

\l-'.'^S 

Well Casing Volumes 
(gal/ft) 

1.25"= 0.077 
1.5" = 0.10 
2" = 0.164 
2.5" = 0.24 
3" = 0.37 
3.5" = 0.50 
4" = 0.65 
6" = 1.46 

[j :\forms\gwdata.xIs ] 

Initial Water Level 
* Depth of Well 
* Length of Water Column 
* Diameter of Well 
* One Well Volume 
* Evacuation Method 

Began Evacuation 

Number of Volumes Removed 

Began Sampling 

Completed Sampling 
* Sampling Method 

Field Analysis 
* Temperature 
* Conductivity 

*PH 
* Turbidity 
* Color 
*Odor 
* Other 

~> BL 
14-fc-^ ' 

0 . 1 - ' ^ ' 
.3" 

I • ^"^ G ^ -
/y^ jhc^ Z^ ^ i y n y i ^ . 

^ _ 

(r5 ^ y ^ 

l^ .? -

T-"^-^ 

^ ^ ^ ^ • ^ ? . ^ 

lOCKiC 

\ '̂ r. u 
(£' 

/"QOCXH ^ O O ^ . I f- oOjiA fc>O0j-i. 
l - . J r l - v . S 3 

i i t t -^r flAO 

• : ^ . s n 3 

^ ^ ^ ' " ^ '̂ 
^X?^3£. J l^g^^'gLL-AJfcA^/J- l^Oj^f:. 

Samples Obtained / Remarks: 
(?^-5^' 



GROUNDWATER SAMPLING DATA SHEET 

Project 
Project No. 
Field Personnel 

l^4<^huj^i 
.^iLzc2^_2:Z:^l_ 

Date g / Z o / S . 6 Well No. j l / f i O j Z - . 
Sample No 

A^^^iy 

Time 

/ ^ / ^ 

i& /b 

t^TO 

Well Casing Volumes 
(qal/ft) 

1.25" 
1.5" 
2" 
2.5" 
3" 
3.5" 
4" 
6" 

0.077 
0.10 
0.164 
0.24 
0.37 
0.50 
0.65 
1,46 

Initial Water Level 
* Depth of Well 
* Length of Water Column 
* Diameter of Well 
* One Well Volume 
* Evacuation Method 

Began Evacuation 

Number of Volumes Removed 

Began Sampling 

Completed Sampling 
* Sampling Method 

Field Analysis 
* Temperature 
* Conductivity 
•pH 
* Turbidity 
* Color • 
•Odor 
* Other 

T T 

v S / ^ 6 y 
1'( 

7, 

n\fbo 
-g /̂v 

2 / C P O 

UJk 
Z/3S>. .^ / 

T&A-i tf^-U t M ' p , 

G 

IiZA£L/e^_BzmpL 

UlS. 
• S L i ^ 

S6m/ 

Y\(jy\L 

_7. rL 

AfvAc' 

^fz^ 
• ^ ^ ( 

^TfUMI 

UTP;^ Sf.TVlf dJJEV 

V\(fi^/ I i^tnfi/ 

t;,^z. 
\Zi%t 
^4i]ckiS^ 

9 . W ( 
v/cS</ck 

. l / t ^ ^ 

Samples Obtained / Remarks: 

(j:\fonns\gwdaLi. xls] 

1 
I 
i 
I 
t 
I 
fl 
I 
I 
i 
i 
fl 
I 
I 
I 
I 
I 
I 

file://j:/fonns/gwdaLi


i 
f 
I 
I eject 

iject No. 
ld~Per-Sonneh 

Time 

/ii^ 

IH< 

/ ^ ^ h 

t 
I 
I 

r 
r 
i 
m i 

\ 

\ 

I 
I 
I 

GROUNDWATER SAMPLING DATA SHEET 

'(^llpyk 
qc 

' ( /Y-y Date ell No. 

d/7Zy,Z.0 7 ^ C ^ Sample No. 
mcois 

ell Casing Volumes 
(gal/ft) 

1.25" 
1.5" 
2" 
2.5" 
3" 
3.5" 
4" 
6" 

0.077 
0.10 
0.164 
0.24 
0.37 
0.50 
0.65 
1.46 

:\fofms\gwdau.xls) 

-zn^ -̂

Initial Water Level 
* Depth of Well 
* Length of Water Column 
* Diameter of Well 
* One Well Volume 
* Evacuation Method 

Began Evacuation 

Number of Volumes Removed 

Began Sampling 

Completed Sampling 
* Sampling Method 

Reld Analysis 
* Temperature 
* Conductivity 
•pH 
* Turbidity 
* Color • 
•Odor 
* Other 

^ . 2 ^ 
-S/. 9<V^ 
2 ,̂4.7^ 

, 0 0 

UP h o i (L n u ^ C ) r 

^ 

Lvl i r^ Ze. Z^UrV7 ySL 

i < ^ 

Samples Obtained / Remarks: 

{A)dk oJp 

( p ^ ^ ^ d ^ ^ ( ^ (mirror 

0 //>« -^ _ 1 / 



Project 
Project No. 
Field Personnel: 

GROUNDWATER SAMPLING DATA SHEET 

^ z & z . o z d ^ 
Date ^ / z o A ? C Well No. j ^ C O ^ j 
Sample No. 

Z 7 1 > ^ 

fl 
fl 
fl 
fl 
t 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
f 
f 
f 
f 
f 

Time 

/ ^VZ 

I^^X. 

io>to 

Initial Water Level 
* Depth of Well 
* Length of Water Column 
* Diameter of Well 
* One Well Volume 
* Evacuation Method 

Began Evacuation 

Number of Volumes Removed 

Began Sampling 

Completed Sampling 
* Sampling Method 

Z O ' ^ f ^ ' 
^ ^ ' V ^ ^ 
/>^ Z P . 
R . O n " 
/ ' zz ^r. / 

U?h^l<> "piAA/yip 

c 

/ ^ / ? ^ ^ ^ y ^ ^ p 

16^ s s 

Well Casing Volumes 
(gal/ft) 

1.25"= 0.077 
1.5" = 0.10 
2" = 0.164 
2.5" = 0.24 
3" = 0.37 
3.5' = 0.50 
4" = 0.65 
6" = 1.46 

(j :\fortns\gwdala.xls] 

Field Analysis 
• Temperature 
* Conductivity 
*pH 
* Turbidity 
• Color 
•Odor 
• Other 

( 2. 3 M 

&cc::> 5 'S lD ^ £ , 0 

V/i hP^Z\ hji ^jA'^euA, />//. 
hrouM j ^ & C t A l /̂  .^r^ 

S^^O 

5" 

s:gol g j i ^ 

Samples Obtained / Remarks: 



> 
•o 
•o 
(D 
3 a. 

i JS i i ^a^ f i J^^sx ' - fe ; ^y^^^^^M-^ . J i " ^ - \ f i i ' 

Appendix F 

® MWH 
MONTGOMERYV WATSON HARZA 
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I ANALYTICAL DATA 



TPflTP 
I 
I 
I 

i 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 

Analytical Laboratories, Inc. 

2241 Black Creek Road • Muskegon, MI49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Mr. Doug Barber 
Montgomery Watson America Inc. 

-4-155-1-Eleven-Mile_Road 
Novi, Ml 48375 

CLIENT ID: Proj. #4162.0205 

SAMPLE ID: MW-1-0896 

TRACE ID 
REPORT DATE 

^EXTRACTIO.N_DAIE 
ANALYSIS DATE: 

ANALYST 

SAMPLE DATE 
SAMPLE RECEIVED 

SAMPLE TYPE 
SAMPLER 

Q013-16 
09/18/96 

_09/.05/96_ 
09/16/96 
tml 

08/28/96 
08/29/96 
Water 
mev/ade 

EPA 8150 HERBICIDES 

2,4-D 
2,4-DB 
2,4,5-T 
2,4,5-TP (Silvex) 
Dicamba 
Dalapon 
Dichloroprop 
Dinoseb 
MCPA 
MCPP 

SURROGATE RECOVERY 

DCAA 

RESULTS (ug/L) 

<2 
<2 
<1 
<1 
<2 
<2 
<2 
<2 
<200 
<200 

RESULTS 

100% 



TPflTg 
Analytical Laboratories, Inc. 

2241 Black Creek Road • Miiskeoon. .\l!49444-2673 • Phone 616-773-599S • Fax 616-773-6537 

Mr. Doug Barber 
Montgomery Watson America Inc. 
41551 Eleven Mile Road 

'NoviTMniBSTS 

CLIENT ID: Proj. #4162.0205 

SAMPLE ID: MW1 

TRACE ID 
AMENDED 

EXTRACTION DATE 
AN A r f SI S"D ATE: 

ANALYST 

SAMPLE DATE 
SAMPLE RECEIVED 

SAMPLE TYPE 
SAMPLER 

Q013-15 
09/18/96 
08/27/96 

"08729/96" 
tml 

08/20/96 
08/22&26/96 
Water 
mev 

EPA 8081 PESTICIDES 

a-BHC 
b-BHC 
g-BHC (Lindane) 
d-BHC 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Chlordane 
Endosulfan 1 
4,4'-DDE 
Dieldrin 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin aldehyde 
Endosulfan sulfate 
4,4'-DDT 
Methoxychlor 
Toxaphene 
Endrin Ketone 

SURROGATE RECOVERIES 

Decachlorobiphenyl 
Tetrachloro-m-xylene 

RESULTS (ug/L) 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.50 
<5.0 
<0.10 

RESULTS 

78% 
46% 

i 
• 
I 
H 
fr 

fl 
fl 
I 
fl 
fl 
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I 
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TBflCg 
I 
I 
I 

I 
I 
I 
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I 
I 
I 
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I 
I 
I 
I 
I 
I 

Analytical Laboratories, Inc. 

2241 Black Creek Road • Muskegon, MI 49444-2673 ' Phone 616-773-5998 • FCLX 616-773-6537 

Mr. Doug Barber 
Montgomery Watson America Inc. 

„4-1.55-1-Eleven_Mile_Ro.ad 
Novi, Ml 48375 

CLIENT ID: Proj. #4162.0205 

SAMPLED: MW1 

EPA 8081 PCBs 

Aroclor1016 

Aroclor1221 

Aroclor 1232 

Aroclor1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

SURROGATE RECOVERIES 

Decachlorobiphenyl 
Tetrachloro-m-xylene 

TRACE ID 
AMENDED 

_EXTRACT_ION_DATE 
ANALYSIS DATE 

ANALYST 

SAMPLE DATE 
SAMPLE RECEIVED 

SAMPLE TYPE 
SAMPLER 

Q013-15 
09/18/96 

_0.8/23/.96_ 
08/28/96 
tml 

08/20/96 
08/22&26/9 
Water 
mev 

RESULTS (ug/L) 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

RESULTS 

64% 
0% 



Analytical Laboratories Inc. 
2241 Black Creek Road • Muskegon. .MI 49444-2673 ' Phone 616-773-5998 • Fax 616-773-6537 

Mr. Doug Barber 
Montgomery Watson America Inc. 
41551 Eleven Mile Road 
Novi. Ml 48375 

CLIENT ID: Proj. #4162.0205 

TRACE ID 
REPORT DATE 

EXTRACTION DATE 
ANALYSIS DATE 

ANALYST 

Q013-15 
09/16/96 
08/26/96 
08/31/96 
avi 

SAMPLE ID: MW1 

SAMPLE DATE 
SAMPLE RECEIVED 

SAMPLE TYPE 
SAMPLER 

08/20/96 
08/22&26/96 
Water ' 
mev 

EPA 8270 BASE/NEUTRAL ACID EXTRACTABLES 

bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 
bis(2-Chloroisopropyl)ether 
2-Methylphenol 
3/4-Methylphenol 
n-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
1,2,4-Trichlorobenzene 
2,4-Dichlorophenol 
Naphthalene 
4-Chloroaniline 
Hexachloro-1,3-butadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
Dibenzofuran 
2,4-Dinitrotoluene 

RESULTS (ug/L) 

<1Q 
<10 
<10 
<10 
<10 
<10 
<2.5 
<10 
<10 
<2.5 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<1Q 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<10 
<50 
<1G 
<10 
<10 

fl 
fl 
fl 
fl 
fl 
fl 
f 
fl 
fl 
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f 
f 
f 
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I 
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Analytical Laboratories. Inc. 

2241 Black Creek Road • Muskegon. .Ml 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

CLIENT: Montgomery Watson America Inc. 
TRACE ID: Q013-15 page 2 

EPA 8270 BASE/NEUTRAL ACID EXTRACTABLES, cont. 

4-Nitrophenol 
2,4-Dinitrophenol 
Diethyiphthalate 
Fluorene 
4-Chlorophenyl-phenylether 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
3,3'-Dichlorobenzidine 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

SURROGATE RECOVERIES 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-d14 

RESULTS (ug/L) 

<50 
<50 
<10 
<10 
<10 
<50 
<50 
<10 
<10 
<10 

.. <50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

RESULTS 

45% 
29% 
65% 
64% 
81% 
94% 



TRMlig 
Analytical Laboratories. Inc. 

2241 Black Creek Road • Muskegon. .Ml 49444-2673 ' Phone 616-773-5998 • Fax 616-773-6537 

Mr. Doug Barber 
Montgomery Watson America Inc. 
41551 Eleven Mile Road 

~NovirMt-48375 

CLIENT ID: Proj. #4162.0205 

SAMPLE ID: MW1 

TRACE ID 
REPORT DATE 

EXTRACTION DATE 
AN ALYSIS-D ATE 

ANALYST 

SAMPLE DATE 
SAMPLE RECEIVED 

SAMPLE TYPE 
SAMPLER 

Q013-15 
09/16/96 
08/27/96 

-08/29/96-
tml 

08/20/96 
08/22&26/96 
Water 
mev 

EPA 8081 PESTICIDES 

a-BHC 
b-BHC 
g-BHC (Lindane) 
d-BHC 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Chlordane 
Endosulfan I 
4.4'-DDE 
Dieldrin 
Endrin 
Endosulfan II 
4,4*-DDD 
Endrin aldehyde 
Endosulfan sulfate 
4,4'-DDT 
Methoxychlor 
Toxaphene 
Endrin Ketone 

SURROGATE RECOVERIES 

Decachlorobiphenyl 
Tetrachloro-m-xylene 

RESULTS (ug/L) 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.05 
<0.01 
<0.G1 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.5 
<0.02 

RESULTS 

78% 
46% 

• 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
I 
I 
I 
I 
I 
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Analytical Laboratories Inc. 

241 BlackCivekRoad • Muskegon. .Ml49444-2673 • Phone616-773-5998 • Fax616-773-6537 

Mr. Doug Barber 
Montgomery Watson America Inc. 

-4-1551-Eleven-Mile-Road -
Novi, Ml 48375 

CLIENT ID: Proj. #4162.0205 

SAMPLE ID: MW1 

EPA 8081 PCBs 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

SURROGATE RECOVERIES 

Decachlorobiphenyl 
Tetrachloro-m-xylene 

TRACE ID 
REPORT DATE 

_EXTRACTION_DATE 
ANALYSIS DATE 

ANALYST 

SAMPLE DATE 
SAMPLE RECEIVED 

SAMPLE TYPE 
SAMPLER 

Q013-15 
09/16/96 

_08/23/.96_ 
08/28/96 
tml 

08/20/96 
08/22&26/9 
Water 
mev 

RESULTS (ug/L) 

<0.2 

<0.2 

<0.4 

<0.2 

<0.2 

<0.2 

<0.2 

RESULTS 

64% 
0% 



Analytical Laboratories. Inc. 

2241 Black Creek Road • .Muskegon. .MI 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Mr. Doug Barber 
Montgomery Watson America Inc. 
41551 Eleven Mile Road 
Novi, Ml 48375 

CLIENT ID: Proj. #4162.0205 

TRACE ID: 
REPORT DATE: 

ANALYSIS DATE: 
. ANALYST: 

SAMPLE RECEIVED: 
SAMPLE TYPE: 

SAMPLER: 

Q013 
09/16/96 
09/05/96 
mg 

08/29/96 
Water 
mev/ade 

• 
I 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
« 

I 
I 
f 

TRACE 
SAMPLE 

NO. 

16 

SAMPLE 
DATE 

08/28/96 

SAMPLE ID 

MW-1-0896 Landfill Area 

TOTAL CYANIDE 
(mg/L) 

<0.005 

METHOD 
NUMBERS 

EPA 335.2 



I 
I 
i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Analytical Laboratories. Inc. 

2241 Black Creek Road • .Muskegon. Ml 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Mr. Doug Barber 
Montgomery Watson America Inc. 

_4155_1_Elev.en_Mile_Road 
Novi, Ml 48375 

CLIENT ID: Proj. #4162.0205 

SAMPLE ID: MW1 

PARAMETER 

Total Phosphorus 

RESULT 

1.0 mg/L 

TRACE ID 
REPORT DATE 

_ANALY_SiS_DAIE 
ANALYST 

SAMPLE DATE 
SAMPLE RECEIVED 

SAMPLE TYPE 
SAMPLER 

Q013-15 
09/16/96 

_08/28/_9_6_ 
cc/mg 

08/20/96 
08/22&26/96 
Water 
mev 

METHOD NUMBER 

EPA 365.2 



Analytical Laboratories. Inc. 

2241 Black Creek Road • .Muskegon. .MI 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Mr. Doug Barber 
Montgomery Watson America Inc. 
41551 Eleven Mile Road 
Novi, Ml 48375 

TRACE ID 
REPORT DATE 

ANALYST 

Q013-15 
09/16/96 
dc/vr/dj 

• 
• 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 
I 
fl 
f 
I 
g 

CLIENT ID: Proj. #4162.0 

SAMPLE ID: MW1 

DISSOLVED METALS 

Aluminum 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Vanadium 
Zinc 
Silver 
Arsenic 
Cadmium 
Lead 
Antimony 
Selenium 
Thallium 
Mercury 

205 

RESULTS (ug/L) 

<120 
<100 
<5.0 
80,000 
<50 
<50 
23 
<40 
<500 
24,000 
<10 
8,100 
<40 
<200 
<20 
<10 
<2.0 
<5.0 
<3.0 
<60 
<4.0 
<100 
<0.20 

ANALYZED 

08/28/96 
08/27/96 
08/28/96 
08/28/96 
08/28/96 
08/27/96 
08/27/96 
08/28/96 
08/28/96 
08/28/96 
08/27/96 
08/28/96 
08/27/96 
08/28/96 
08/27/96 
08/29/96 
08/27/96 
08/29/96 
08/27/96 
09/11/96 
09/10/96 
09/10/96 
08/28/96 

SAMPLE DATE: 08/20/96 
SAMPLE RECEIVED: 08/22&26/9 

SAMPLE TYPE: Water 
SAMPLER: mev 

METHOD NUMBERS 

EPA 601OA 
EPA 601OA 
EPA 601 OA 
EPA 601 OA 
EPA 601 OA 
EPA 601OA 
EPA 601 OA 
EPA 601 OA 
EPA 601 OA 
EPA 601 OA 
EPA 601 OA 
EPA 601 OA 
EPA 601 OA 
EPA 601 OA 
EPA 601 OA 
EPA 601 OA 
EPA 7060A 
EPA 7131A 
EPA 7421 
EPA 7041 
EPA 7740 
EPA 7841 

EPA 7470A 



iiimiiiif f lBif l l^f^'^ 
Annlylicftl /jihonttorir.^i. Inc. 

I n i i i ik Crrck RiHid • Mu.'ikcMim. M l 49444-267. i 
•net>U>-7?J..'iW.S • Fox ()l<<'77.h<)yt7 

ANALYTICAL £ iVICES AUTHORIZATION 

CHAIN-OF-CUSTODY RECORD 

^ PLE,, 

G) Q\S 

PLEASE COMPLETE STEPS 1 THRU 3. TRACE PERSONNEL WILL COMPLETE SECTIONS SHADED BLUE. Page_/. .of ^ 

w 

• 3 
(A 

j * 
. DC 

•) ^ 

o 
Q. 
a> 

Client Name: '̂ £rn/!en/ y fzj )^. A-^T>7 
Comae. Person: / ^ - ^ ^ ^ ^ g / ^ U ^ 

Mailing/ Address: z j / < t ^ Z / / W , 7 ^ j 2 c { , 

Ciiy, Slate. Zip Code: / ^ / ^ ^ ^ ) / A A Q Q 3 7 - S . 

Phone 

Client Job Name/No 

Trace Quote No.: Purchase Order No.: 

UJ 

O >. 
< c 

-° 
> . 0) 

J3 C 

<» n 

1 . «« 

o a-

Logged By; \ O C i i - Checked By 

Sample Condition Upon Receipt: Acceptable Other (Specify below) 

"7^^ 

Cooler Temp. (°C): pH Checked: Yes No 

Volaliles Preserveu: Yes^ No Melals FF: Yes No Pres: Yes No L 
Sampled By: / Q ^ ^ t { ^ 4 . P c y Z < ? ^ ANALYSIS R E Q I I J E S T E D 

o 

03 
C 
< 

: L 5 
1) D-
- <D 
0 cr 

c 
0) 

Regulatory Requirements 

MERATMDLs 
RCRA 
NPDES 
Drinking Water 
Oltier: 

CI 
D 
D 
D 

Turnaround Requirements 

Standard G 
•5 Day (RUSH) D 
' 2-4 Day (RUSH) O 
• 24 Hour (RUSH) D 
• Requires prior approval 

Matrix Key 

S = Soil 

W = Water 

0 = Oil 

SL = Sludge 

A = Air 

X = Other 

H 
^ v : 

k 

CLIENT SAMPLE ID 

0 0= 
EC 2 

MARKS 

01 

^ . 

i^^CD ^ 1 <:^:i/g-5S2-<90o s z ê  i ^ i ̂  

bot- ss s-(Da::̂  x̂  y 
^ U / < V ^ 

^ ^3)g- 5 S ^ - 0 O l S ^ 

^ OH r/? - S2) 1 - c:)oo S 
c6 I :A -S>^- ^ ^ O S :̂ -. J^ 
Oi? •r^ -5x>3 - cx>o> i ^ 

o] T k - SJ>W- (^oc^ i t g d^ i:̂ A - 'Si^^-roc-^ 3 
E 
(0 
V) 

^ H(^ Mioi:-i -f)^9(^ UO /S 
10 W /^// ; / .7^ Otj(?-OS% / \ J 

I t e m 
RELEASED BY 

iHM 
RECEIVED BY DATE TIME 

I t em 

^\A0 

RELEASED BY 

2) M^x. 
I 

RECEIVED BY 
I 

K . ^ r t U c l 

DATE 

^ JizJCRp 

TIME 

a:̂ ^ 
/) » 

3) 4) 

executing this agreemenl, the Client acknowledges acceptance oi the terms ol the agreement as listed on the reverse side. 

file:///OCii


mmim mmmirff̂ '̂ *" 
Anttlyticut tjilnnvtnrii'S. Inc. 

1241 nintk Creek Roail • Mn.sUiinn. Ml 4V444.2()7.i 
"hone 6/6-77.i-.5yy,S' • Fa.\ 6l6-7?.i.h5.17 

ANALYTICAL i IVICES AUTHORIZATION 
CHAIN-OF-CUSTODY RECORD 

TRACE NO. 

PLEASE COMPLETE STEPS.1 THRU 3. TRACE PERSONNEL WILL COMPLETE SECTIONS SHADED BLUE. Page ^ of ' ^ 

Z M : ^ Client Name: 

Contact Person: ^ ) ^ y Q o W I n i p 

Mailing Address: Lz}^/ / / n^;/^ /ZcL 
City, State Zip Code: / \ j ^ ^j ; yy^J: " L/Og ^ - ^ 

Phone: ^ ^ / ^ j j ^ / ^ / J ^ g ^ y - | Fax: f ^ / a ) Z i / ^ ' O Z / : f 

Client Job Name/No.: 

Trace Quote No.: Purchase Order No.: 

Sampled By: / Q ^ J ^ y ^ / ^ / ^ Z > r T C l ^ 

Regulatory Requiremenls 

MERATMDLs 
RCRA 
NPDES 
Drinking Water 
Oltier: 

D 
D 
D 
D 

Turnaround Requirements 
Standard D 
•5 Day (RUSH) D 
' 2-4 Day (RUSH) D 
• 24 Hour (RUSH) D 
• Requires prior approval 

Matrix Key 

S = Soil 
\N = Water 
0 = 011 

SL = Sludge 
A = Air 
X = Other 

II gZ /no 

< _|CC 

t 'a 

3*^ 

t 
CLIENT SAMPLE ID 

moo /J - OE"̂ ^ i£> 

m < 

HI 

o >. 

U) 

Logged By: \ i l ^ CHecked By; 

Sample Condition Upon Receipt: Acceptable Other (Specify below) 

Cooler Temp. (°C): 1 pH Checked: Yes No 

Volatiles Preserved: Yes No Meials FF: Yes No Pres: Yes No 

ANALYSIS REQUESTED 

REMARKS 

1 
13- /nu ^ 

' i \ mijOl^-fyuf^- 68^(^ LO X 

ia 13, t}f(n/Q- 0^9C 1 ̂ 

li zviLO i H - D^^i? - 0?;'?C. LO ^ 

4^ v) 
Item RELEASED BY 

fm] 
3) 

RECEIVED BY DATE TIME Item 

^ 

RELEASED BY 

)̂fecl£X-
4) 

RECEIVED BY 
I 

H,'S3Wcu 
DATE 

— j f 

TIME 

q-^ 

utini ag nt. lien owl aci nee te lith em lis th rsGi 



AntilylictilIjtharitttnU'S, Inc. 

I lihnk Creek Road • Mu.̂ kei;on. Ml 49444-267 i 
w (il6-77J-59'J8 • Fa.\ 6I6-77J-65J7 

ANALYTICAL £ VICES AUTHORIZATION 

CHAIN-OF-CUSTODY RECORD 

PLEASE COMPLETE STEPS 1 THRU 3. TRACE PERSONNEL WILL COMPLETE SECTIONS SHADED BLUE. Pane. Of. d. 
Yrmp^/V LZjc..h^-y] 

•B i 

Client Name: 

Contact Person; 9 7 ^ 4 '(?>./AA/I'U^^ 
Mailing Address; 

City, State, Zip Code; e; V\ L u i ! lAAT- L. Aho 
Phone; ZmWMKzhA^ 

mr /^?)^r 
Fax: 

Client Job Name/No.; L / / Z p ^ , O Z O 
z>y^ 'd^ i ' ^ 

Trace Quote No.; Purchase Order No.: 

Sampled By; / ^ ^ ^ / ( I f 7 o . A . I \ ^ , . ^ 

Regulatory Requiremenls 

MERATMDLs 
RCRA 
NPDES 
Drinking Water 
Olher-. 

a 
D 
D 
n 

Turnaround Requirements 

Standard D 
• 5 Day (RUSH) a 
• 2-4 Day (RUSH) D 
' 24 Hour (RUSH) D 
• Requires prior approval 

Matrix Key 

S = Soil SL = Sludge 
W = Water A = Air 
O = Oil X = Other 

CLIENT SAMPLE ID 

cc , 

Logged By: yA .9^ Checked By; 

Sample Condition Upon Receipt; Acceptable 

Cooler Temp. (°C): ' ^ 

Other (Specily below) 

pH Checked; Yes No 

Volatiles PreserveafTYes J No Metals FF; Yes No Pres; Yes No 

ANALYSIS REQlilESTED 

REMARKS 

1 ^ l ^ t ^ rY\(A)± X < A ) L M ZTAyiu C t i V " 

J ^ L(u^} 
J cr -̂ r^747 

A ̂nc ,^X 

^/ ^ 

7ALJXlAh^^ 
/?rQ^l/rJ ^l^lok. % 

Q^AztA^^dzAjiZf 
~fzz) .//-e J / -

-c 

^ UuiAAiA^AAAl^ 
RELEASED BY 

1) rvi hi 
3) 

RECEIVED BY DATE TIME RELEASED BY 

4) 

RECEIVED BY 

\^ )̂Vcr\ pjx. M -^Wx^cU ^Anhu \ x ^ 

executing Ihis agreemenl, the Client acknowledges acceptance ol the terms of the agreement as listed on the reverse side. 

DATE TIME 



Ic. 
QU 

O MONTGOMERY WATSON CHAIN OF CUSTODY RECORD 

::> 
SPECIAL 

I N S T F I U C T I O N S : 

DPECFA 

• WILUST 
• ACT 307 
• REPOR'TDRYWT 

• OTHER 

I TIIDK TURh JND 

• a WEEKS (standard) 

• l WEEK 
• 3 DAYS 
• l DAY (ZZP' 

PROJECT NAME: PROJECT #: 

H i C Z 0 7.03--
CITY: 

-5^)|ov3>^(^.^^ 
STATE: 

ZP 
SAMPLER(S): 

/^c^j>.>o,^ 

* 

COLLECTION 
DATE 

"^Z-Lik lie. 

COLLECTION 
TIME 

/ ooT^ 

GRAB/ 
COMP 

Gr 

SAMPLE ID 

/^^v^;-ce^/(:^ t«4M>-»i>- /Uc^ G 
REMARKS 

A & f\^^ 
UiJ ,-^)l:r2^vt3^ 

LAB USE ONLY 

MATRIX LAB NO. 

SPECIAL INSTRUCTIONS; 
RECEIVED: TO^^INTACT • ON ICE TEMP. 

PROJ. M G R . : 

^At*4«^i=^C^tA. 
SIGNATURE 

RELINQUISHED BY: ^ ^ ^ ^ A ^ y ^ ^ j ^ ^ ^ ^ 

'AA'iP J 7Z RECEIVED BY: ^̂ A '-̂ y 
RELINQUISHED BY: • ZZoL Z y 
RECEIVED BY: 

C-O-C No •• 1 ' ' i ^ A - . ? 

PRINT NAME 

' ^ f i O ' ^ p. ( S ' T ^ y j i ^ 

K- -̂y.zzt. 

COMPANY/TITLE 

//7^A>r<fyg>/*^^>^ ^ ' l / ^^C^o^A.^ 

D c > j - t ^ C>U£sR ira 

DATE 

*«SJ, 

^M. 

TIME 

NAME OF COURIER; f - ' ' .^O^K 
/ ^ 

AIRBILL NUMBER: 

I 
^AiAAAALdSZ 



ifMMiir'TrSijff?^ 
AnnlylicnlUihomlinies. Inc 

U I l l l tuk Creek Riml • Mn.tket^nn. M l 49444-267.1 
hinie A/6-77.<-.syy,S' • F(n (>I6-77.1-65J7 

ANALYTICAL £ VICES AUTHORIZATION 
CHAIN-OF-CUSTODY RECORD 

Oi 

PLEASE COMPLETE STEPS 1 THRU 3. TRACE PERSONNEL WILL COMPLETE SECTIONS SHADED BLUE. 

\ executing this agreement, the Client acknowledges acceptance of the terms of the agreement as listed on Iho reverse side. 




